Appl. No. 10/693719 
Appellant's Brief 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicant 
Filed 
TC/A.U. 
Examiner 
Confirmation No. 
Docket No. 
Customer No. 



10/693719 
Douglas Swarts 
10/24/2003 
3753 

Cloud K Lee 
1572 
PFI-P002 
40418 



Title 



Waste evacuation system for a vehicle 



COMMUNICATED VIA EXPRESS MAIL PO TO ADDRESSEE ED 710682339 US 



APPELLANT'S APPEAL BRIEF Under 37 C.F.R. S 41 .37 



Dear Sir: 

Applicant (Appellant) hereby submits this Appeal Brief pursuant to 37 C.F.R. § 41 .37 
in connection with the above-referenced application and respectfully requests consideration 
by the Board of Patent Appeals and Interferences for allowance from a rejection decision by 
the Examiner. The Examiner's rejection decision ("Office Action" or "Office") was 
communicated on Jan 11, 2008 and rejected all claims (1-24). Applicant has submitted the 
fees for filing an Appeal Brief required by 37 C.F.R. § 41.20(b)(2). Applicant submitted a 
Notice of Appeal that was received on July 16, 2008. 



82/19/2889 EFLORES 88888838 18693719 
81 FC:2482 278 



Appellant's Brief ED 710682339 US 




Appl. No. 10/693719 
Appellant's Brief 



TABLE OF CONTENTS 

Page 

I. REAL PARTY IN INTEREST 3 

II. RELATED APPEALS AND INTERFERENCES 3 

III. STATUS OF CLAIMS 3 

IV. STATUS OF AMENDMENTS 3 

V. SUMMARY OF THE CLAIMED SUBJECT MATTER 4-13 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 14 

VII. ARGUMENT 15-42 

INTRODUCTION 17-18 

Claims 1-12 and 14-24 Rejection under 35 U.S.C. § 102(e) - Schoellhom 19-24 
Claim 13 Rejection under 35 U.S.C. § 103(a) - Schoellhom in view 

ofDussauit 25-41 

Conclusion 42 

VIII. CLAIMS APPENDIX 43-47 

IX. EVIDENCE APPENDIX 48-349 

(A) Evidence for Claims 1-24 - Relied Upon 48-70 

(B) Evidence for Claims 1-24 - Entered 71-324 

(C) Prior Art submitted by Applicant - Entered 325-349 

X. RELATED PROCEEDINGS 350 



Appellant's Brief ED 710682339 US 



Page 2 of 350 



Application No. 10/693719 



Appl. No. 10/693719 
Appellant's Brief 

I. REAL PARTY IN INTEREST 

The real party in interest of Appellant is Douglas R. Swarts and Horst Brenner. 

II. RELATED APPEALS AND INTERFERENCES 

Appellant is unaware of any related appeals or interferences. 

1) There are no prior or pending interferences. 

2) There are no pending appeals before the USPTO. 

3) There is no judicial proceeding related to Appellant's instant application or related 
applications. 

III. STATUS OF THE CLAIMS 

Claims 1-24 are pending in the application. No claims have been allowed. 
All claims are on appeal. 

Claims 1-24 are pending in the application. No claims have been allowed. 
All claims are on appeal. 

All claims have been rejected by the Examiner as follows. 

Claims 1-12 and 14-24 stand rejected under 35 U.S.C. § 102(e) as being anticipated 
by Schoellhorn et al. (US Patent No. US 6,607,009 B2) ("Schoellhorn"). 

Claim 13 stands rejected 35 U.S.C. § 103(a) as being unpatentable over Schoellhorn 
et al. (US Patent No. US 6,607,009 82) in view of Dussault (US Patent No. US 6,224,345). 

IV. STATUS OF AMENDMENTS 

No amendments have been filed after receipt of the latest rejection. 

// 
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V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

Appellant has indicated below representative Figures/Specifications. Appellant has 
not listed all figures or places in the specification. If the Office declares this unacceptable, 
Applicant reserves the right to amend the Appeal. 

1. A fluid transfer system (Figures: 11, 36, 37,41. Specification: page 14, lines 7-12, 17-19; 
page 15, lines 10-14) comprising: 

one or more tanks capable of holding said fluid; (Figures: Figure 11 at 1106, 1108; 
Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. Specification: page 18, 
lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said fluid, (Figures: Figure 1 1 at 
1 104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 4104. Specification: page 18, line 
24; page 32, line 24; page 34, lines 5-6; page 39, line 18) wherein said extendible and 
retractable hose has two ends, (Figures: Figure 24 one end attached at 2404, other end 
near 2406; Figure 25 one end attached at 2504, other end 2506; Figure 37 one end 
attached at 3704, other end attached to nozzle 3708. Specification: page 22, lines 12-14, 
18-20; page 34, lines 3-13) a first end in fluid communication with said one or more tanks, 
(Figures: Figure 37 one end attached at 3704 in communication via 3713, 3712, 3711 to 
black water tank 3710, and via 3713, 3716, 3715 to gray water tank 3714. Specification: 
page 34, lines 3-13) and a second end having an attached nozzle, (Figures: Figure 10 at 
1016; Figure 1 1 at 1 102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 
at 3114; Figure 32 at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 35 at 3514; Figure 
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36 at 3614; Figure 37 at 3708; Figure 41 at 4102. Specification: page 18, lines 3-5, 23-24; 
page 19, lines 7-9; page 24, lines 11-16; page 26, lines 9-12; page 26, lines 2-6; page 27, 
lines 14-19; page 28, lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; 
page 34, lines 4-6; page 39, lines 18-19) said extendible and retractable hose extendible so 
said nozzle is capable of being in fluid communication with a receiving receptacle for 
transfer of said fluid, and; (Figures: Figure 1 1 at notation "extend"; Figure 24 at 2410; Figure 
25 at 2510; Figure 26 at 2610; Figure 27 at 2710; Figure 30 at notation "extend"; Figure 37 
notation near 3708. Specification: page 15, lines 10-18; page 18, lines 23-24; page 21, 
lines 22-24; page 22, lines 14, 20; page 23, lines 4, 13-14; page 25, lines 1-12; page 34, 
lines 3-5, 21-24; page 35, lines 1-11.) 

wherein said second end is extended and retraced in response to gas pressure inside 
of said extendible and retractable hose. (Figures: Figure 29, hose 2914 end at nozzle 2916, 
pressure/vacuum at 2920; Figure 30, hose 3003 end at nozzle 3002, pressure at 3020; 
Figure 32, hose 3212 end at nozzle 3214, pressure/vacuum at extend/retract module 3224; 
Figure 33, hose 3312 end at nozzle 3314, pressure/vacuum at extend/retract module 3324; 
Figure 34, hose 3412 end at nozzle 3414, pressure/vacuum at extend/retract module 3424; 
Figure 35, hose 3512 end at nozzle 3514, pressure/vacuum at extend/retract module 3524; 
Figure 32, hose 3612 end at nozzle 3614, pressure/vacuum at extend/retract module 3624; 
Figure 37 hose 3702 end at nozzle 3708, pressure/vacuum via 3725 and 3720, 3730, 3742 
via various tubes and valves; Figure 38, at module 3808; Figure 39; Figure 40. 
Specification: page 14, lines 17-18; page 19, lines 17-23; page 20, lines 1-2; page 24, lines 
1-4, 11-12, 19-24; page 25, lines 1-12, 19-21, page 26. lines 1-5; page 27, lines 19-24; page 
28, lines 1, page 29, lines 1-7; page 30, lines 15-21; page 32, lines 8-14; page 33, lines 13- 
19; very detailed explanation page 35, line 12 to page 39, line 3; page 39, lines 4-16.) 
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2. The system of claim 1 wherein said extended second end of said extendible and 
retractable hose is retractable in response to gas pressure inside of said extendible and 
retractable hose. (Figure 37 hose 3702 end at nozzle 3708, pressure/vacuum via 3725 and 
3720, 3730, 3742 via various tubes and valves. Specification: very detailed explanation 
page 35, line 12 to page 39, line 3.) 

3. The system of claim 1 wherein said fluid is a liquid. (Figure 32. Specification page18, 
lines 8-10.) 

4. The system of claim 3 wherein said liquid is selected from the group consisting of water, 
liquid waste, black water, grey water, effluent, and water containing waste materials. (Figure 
37 at 3710, 3714; Figure 41 at black water, gray water, fresh water. Specification page18, 
lines 9-18; page 39 line 20.) 

5. The system of claim 1 wherein said system is located on a vehicle. (Figure 14. 
Specification page 14, lines 3-12.) 

6. The system of claim 1 wherein said gas is air. (Figure 36 at 3620, Figure 37 at 3720, 
3730. Specification page 14, lines 17-18; page 34, line 20.) 

7. The system of claim 1 wherein said gas pressure is above local atmospheric pressure for 
extending said extendible and retractable hose. (Figure 37 at 3720, 3730. Specification 
page 19, lines 17-23.) 
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8. The system of claim 1 wherein said gas pressure is below local atmospheric pressure for 
retracting said extendible and retractable hose. (Figure 37 at 3742, through 3745, 3746, 
3725. Specification page 19, lines 17-23.) 

9. The system of claim 1 further comprising venting ports selected from the group 
consisting of venting ports for said one or more tanks, (Figure 30 at 3026, 3028. 
Specification page 25, line 9 to page 26 line 9.) and venting port for said extendible and 
retractable hose. (Figure 30 at 3030, 3032, 3034. Specification page 25, line 9 to page 26 
line 9.) 

10. The system of claim 1 wherein said extendible and retractable hose is selected from the 
group consisting of an axially extendible and compressible hose (Figure 36 at 3612; Figure 
37 at 3702. Specification page 40 line 13 to page 41 line 10.), an accordion-type 
construction hose (Figure 36 at 3612; Figure 37 at 3702. Specification page 36, lines 1-4; 
page 40 line 13 to page 41 line 10.), an expandable and collapsible type hose (Figure 36 at 
3612; Figure 37 at 3702. Specification page 36, lines 1-4; page 40 line 13 to page 41 line 
10..), a hose having a spirally wound wall (Figure 36 at 3612; Figure 37 at 3702. 
Specification page 36, lines 1-4; page 40 line 13 to page 41 line 10.), a flexible hose having 
adjacent transverse accordion pleats (Figure 36 at 3612; Figure 37 at 3702. Specification 
page 36, lines 1-4; page 40 line 13 to page 41 line 10.), and a longitudinally extensible and 
compressible hose. (Figure 36 at 3612; Figure 37 at 3702. Specification page 36, lines 1-4; 
page 40 line 13 to page 41 line 10.) 
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11. The system of claim 1 wherein said gas pressure is supplied from a pressurized gas 
tank. (Figure 37 at 3730. Specification page 36, lines 6-8.) 

12. The system of claim 7 wherein said above local atmospheric pressure is supplied from 
a pressurized gas tank. (Figure 37 at 3730. Specification page 36, lines 6-8.) 

13. The system of claim 8 wherein said below local atmospheric pressure is generated by a 
Venturi tube type device (Figure 37 at 3742. Specification page 37, lines 6-22.) driven from 
a pressurized gas tank. (Figure 37 at 3730. Specification page 36, lines 6-8; page 37, lines 
6-22.) 

14. A vehicle waste transfer system (Figures: Figure 4 at 404; Figure 1 1 at 1 106, 1 108; 
Figure 14 at 1404; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. 
Specification: page 14, lines 3-4; page 18, lines 22-23; page 34, line 4; page 39, line 20) 
comprising: 

one or more tanks capable of holding said waste; (Figures: Figure 11 at 1106, 1108; 
Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. Specification: page 18, 
lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said waste, (Figures: Figure 1 1 at 
1 104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 4104. Specification: page 18, line 
24; page 32, line 24; page 34, lines 5-6; page 39, line 18) wherein said extendible and 
retractable hose has two ends, (Figures: Figure 24 one end attached at 2404, other end 
near 2406; Figure 25 one end attached at 2504, other end 2506; Figure 37 one end 
attached at 3704, other end attached to nozzle 3708. Specification: page 22, lines 12-14, 
18-20; page 34, lines 3-13) a first end in communication with said one or more tanks. 
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(Figures: Figure 37 one end attached at 3704 in communication via 3713, 3712, 3711 to 
black water tank 3710, and via 3713, 3716, 3715 to gray water tank 3714. Specification: 
page 34, lines 3-13) and a second end having an attached nozzle, (Figures: Figure 10 at 
1016; Figure 11 at 1 102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 
at 3114; Figure 32 at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 36 at 3514; Figure 
36 at 3614; Figure 37 at 3708; Figure 41 at 4102. Specification: page 18, lines 3-5, 23-24; 
page 19, lines 7-9; page 24, lines 11-16; page 25, lines 9-12; page 26, lines 2-6; page 27, 
lines 14-19; page 28, lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; 
page 34, lines 4-6; page 39, lines 18-19) said extendible and retractable hose extendible so 
said nozzle is capable of transferring said waste a distance from said vehicle; (Figures: 
Figure 1 1 at notation "extend"; Figure 24 at 2410; Figure 25 at 2510; Figure 26 at 2610; 
Figure 27 at 2710; Figure 30 at notation "extend"; Figure 37 notation near 3708. 
Specification: page 15, lines 10-18; page 18, lines 5-8, 23-24; page 21, lines 22-24; page 
22, lines 14, 20; page 23, lines 4, 13-14; page 25, lines 1-12; page 34, lines 3-5, 21-24; 
page 35, lines 1-11.) 

wherein said second end is extended in response to gas pressure applied to the 
inside of said extendible and retractable hose. (Figures: Figure 29, hose 2914 end at nozzle 
2916, pressure/vacuum at 2920; Figure 30, hose 3003 end at nozzle 3002, pressure at 
3020; Figure 32, hose 3212 end at nozzle 3214, pressure/vacuum at extend/retract module 
3224; Figure 33, hose 3312 end at nozzle 3314, pressure/vacuum at extend/retract module 
3324; Figure 34, hose 3412 end at nozzle 3414^ pressure/vacuum at extend/retract module 
3424; Figure 35, hose 3512 end at nozzle 3514, pressure/vacuum at extend/retract module 
3524; Figure 32, hose 3612 end at nozzle 3614, pressure/vacuum at extend/retract module 
3624; Figure 37 hose 3702 end at nozzle 3708, pressure/vacuum via 3725 and 3720, 3730, 
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3742 via various tubes and valves; Figure 38, at module 3808; Figure 39; Figure 40. 
Specification: page 14, lines 17-18; page 19, lines 17-23; page 20, lines 1-2; page 24, lines 
1-4. 11-12, 19-24; page 25, lines 1-12, 19-21, page 26, lines 1-5; page 27, lines 19-24; page 
28, lines 1, page 29, lines 1-7; page 30, lines 15-21; page 32, lines 8-14; page 33, lines 13- 
19; very detailed explanation page 35, line 12 to page 39, line 3; page 39, lines 4-16.) 

15. The system of claim 14 wherein said first end in communication with said one or more 
tanks is through one or more valves connected between said one or more tanks and said 
first end. (Figure 37 valves at 3712, and 3716, tanks at 3710, and 3714. Specification page 
34 line 21 to page 35 line 1 1 .) 

16. The system of claim 14 wherein said gas pressure is supplied from a tank of 
compressed air. (Figure 37 at 3730. Specification page 36. lines 6-12.) 

17. The system of claim 16 wherein said tank of compressed air has in input port (Figure 36 
at 3623; Figure 37 at 3729. Specification page 33 lines 19 to page 34 line 2; page 36, lines 
20-23.) and an output port, (Figure 36 at 3625, Figure 37 at 3723. Specification page 33 
lines 19 to page 34 line 2; page 36, lines 6-12.) said input port in communication with a one- 
way valve for receiving air, (Figure 36 at 3630; Figure 37 at 3720, 3722, 3723, 3728. 
Specification page 36, lines 5-12.) and said output port in communication with a one-way 
valve for supplying air. (Figure 37 at 3728. Specification page 36, lines 13-24.) 

18. The system of claim 17 wherein said source of receiving air is selected from the group 
consisting of an on-vehicle air compressor(Figure 35 at 3524; Figure 37 at 3720. 
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Specification page 36, lines 8-24.), and an external connector for connection to a external 
source of compressed air. (Figure 34 at 3420; Figure 36 at 3620; Figure 37 at 3720, 3722, 
3723, 3728. Specification page 36, lines 8-24.) 

19. The system of claim 14 further comprising a supporting member attached to said 
vehicle for supporting said extendible and retractable hose. (Figure 36 at 3606; Figure 37 at 
3706. Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; page 35, lines 12- 
14.) 

20. The system of claim 19 wherein said supporting member is a tube larger in diameter 
than diameter of said extendible and retractable hose. (Figure 36 at 3606; Figure 37 at 
3706. Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; page 35, lines 12- 
14.) 

21. The system of claim 19 further comprising a storage container for said extendible and 
retractable hose when in a retracted state. (Figure 36 at 3606; Figure 37 at 3706. 
Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; page 35, lines 12-14.) 

22. A system for transfemng liquid waste (Figures: 11, 36, 37, 41. Specification: page 14, 
lines 7-12, 17-19; page 15, lines 10-14) comprising: 

one or more tanks capable of holding said liquid waste; (Figures: Figure 1 1 at 1 106, 
1 108; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. Specification: page 
18, lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said liquid waste, (Figures: Figure 
11 at 1104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 4104. Specification: page 18, 
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line 24; page 32, line 24; page 34, lines 5-6; page 39, line 18) wherein said extendible and 
retractable hose has two ends, (Figures: Figure 24 one end attached at 2404, other end 
near 2406; Figure 25 one end attached at 2504, other end 2506; Figure 37 one end 
attached at 3704, other end attached to nozzle 3708. Specification: page 22, lines 12-14, 
18-20; page 34, lines 3-13) a first end for receiving liquid waste fronn said one or nnore tanks, 
(Figures: Figure 37 one end attached at 3704 in communication via 3713, 3712, 3711 to 
black water tank 3710, and via 3713, 3716, 3715 to gray water tank 3714. Specification: 
page 34, lines 3-13) and a second end having an attached nozzle, (Figures: Figure 10 at 
1016; Figure 11 at 1102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 
at 3114; Figure 32 at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 35 at 3514; Figure 
36 at 3614; Figure 37 at 3708; Figure 41 at 4102. Specification: page 18. lines 3-5, 23-24; 
page 19, lines 7-9; page 24, lines 1 1-16; page 25, lines 9-12; page 26, lines 2-6; page 27, 
lines 14-19; page 28, lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; 
page 34, lines 4-6; page 39, lines 18-19) said extendible and retractable hose extendible a 
distance from said vehicle so said nozzle Is capable of transferring said received liquid 
waste; (Figures: Figure 11 at notation "extend"; Figure 24 at 2410; Figure 25 at 2510; Figure 
26 at 2610; Figure 27 at 2710; Figure 30 at notation "extend"; Figure 37 notation near 
3708. Specification: page 15, lines 10-18; page 18, lines 5-8, 23-24; page 21, lines 22-24; 
page 22, lines 14, 20; page 23, lines 4, 13-14; page 25, lines 1-12; page 34, lines 3-5, 21- 
24; page 35, lines 1-11.) 

wherein said second end is extendible and retractable in response to gas pressure 
applied to the inside of said extendible and retractable hose. (Figures: Figure 29, hose 2914 
end at nozzle 2916, pressure/vacuum at 2920; Figure 30, hose 3003 end at nozzle 3002, 
pressure at 3020; Figure 32, hose 3212 end at nozzle 3214, pressure/vacuum at 
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extend/retract module 3224; Figure 33, hose 3312 end at nozzle 3314, pressure/vacuum at 
extend/retract module 3324; Figure 34, hose 3412 end at nozzle 3414, pressure/vacuum at 
extend/retract module 3424; Figure 35, hose 3512 end at nozzle 3514, pressure/vacuum at 
extend/retract module 3524; Figure 32, hose 3612 end at nozzle 3614, pressure/vacuum at 
extend/retract module 3624; Figure 37 hose 3702 end at nozzle 3708, pressure/vacuum via 
3726 and 3720, 3730, 3742 via various tubes and valves; Figure 38, at module 3808; Figure 
39; Figure 40. Specification: page 14, lines 17-18; page 19. lines 17-23; page 20, lines 1-2; 
page 24, lines 1-4, 11-12, 19-24; page 25, lines 1-12, 19-21, page 26, lines 1-5; page 27, 
lines 19-24; page 28, lines 1. page 29, lines 1-7; page 30, lines 15-21; page 32, lines 8-14; 
page 33, lines 13-19; very detailed explanation page 35, line 12 to page 39, line 3; page 39, 
lines 4-16.) 

23. The system of claim 22 further comprising a support device through which said 
extendible and retractable hose may extend and retract without substantial resistance. 
(Figure 36 at 3606; Figure 37 at 3706. Specification page 32 line 24 to page 33 line 3; page 
34, lines 5-6; page 35, lines 12-14.) 

24. The system of claim 22 wherein said extendible and retractable hose when transferring 
said liquid waste has said second end at an equal or lower elevation than said first end. 
(Figure 11; Figure 29; Figure 30; Figure 41. Specification page 15, lines 9-18; page 34, 
lines 3-13.) 

// 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The issues presented on appeal are whether Applicant's claims 1-24 for the reasons 
stated in the Status of the Claims are unpatentable. 

First 

Claims 1-12 and 14-24 stand rejected under 35 U.S.C. § 102(e) as being anticipated 
by Schoellhorn et al. (US Patent No. US 6,607,009 B2) ("Schoellhorn"). 

Second 

Claim 13 stands rejected 35 U.S.C. § 103(a) as being unpatentable over Schoellhorn 
et al. (US Patent No. US 6,607,009 B2) in view of Dussault (US Patent No. US 6,224,345). 

// 
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VII. ARGUMENT 

Each claim is addressed below, however, Claim 1 is considered particularly relevant 
because it is representative of the other independent claims and thus also representative of 
what the dependent claims are dependent on. As may be seen from the chart below the 
Examiner has relied on Schoellhorn for all rejections but one after the first appeal. Claim 
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Applicant respectfully submits the Examiner is sand-bagging the application because 
the "new grounds" of rejection relied upon to yank the first appeal back into 
prosecution is Dussault which issued in 2001 more than a year before Applicant's 
priority date. Applicant submits that Dussault is not a new ground of rejection and 
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requests that the Board direct the Examiner to explain why if he was diligently 
pursuing prosecution, the reference just now has come to light. Applicant is 
obviously concerned that such a "game" may be relied upon indefinitely by the 
Examiner to deny Applicant any sort of finality or to allow this appeal to reach the 
Board. 
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INTRODUCTION 

The present invention relates to a waste evacuation system for a vehicle having an 
extendible and retractable hose with a nozzle for transferring the waste. Operation of the 
system is assisted by several features. 

Previous approaches to dumping of recreational vehicle (RV) waste required the 
following steps: 

0) Using gloves and covering your nose: 

1) Locate sewer hose storage container 

2) Remove (possibly still wet) sewer hose from storage container 

3) Remove sewage tank dump cap taking care not to get wet 

4) Connect sewer hose to sewage tank 

5) Drag the other end of the sewer hose and place it in receptacle 

6) Open black water sewer tank valve. 

7) Wait until black tank empty then close black water tank valve. 

8) Open gray water sewer tank valve. 

9) Wait until gray tank empty then close gray water tank valve. 

10) Open clear water tank valve for a short time to flush out the hose. 

11) Disconnect sewer hose from sewage tank. 

12) Replace tank dump cap. 

13) Store sewer hose back in storage container. 
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Applicant's approach as fully Illustrated is as follows: 

0) Using your bare hands: 

1) Open a nozzle door 

2) Hold nozzle via a handle 

3) Press key fob to extend hose as you guide It to the receptacle 

4) Place nozzle in receptacle 

5) Open valve in nozzle 

6) Press key fob to open black tank valve 

7) Wait until black tank empty then press key fob to close black water tank valve. 

8) Press key fob to open gray water sewer tank valve. 

9) Wait until gray tank empty then press key fob to close gray water tank valve. 

10) Press key fob to open clear water tank valve for a short time to flush out the hose 
(optional). 

11) Close valve on nozzle 

12) Press key fob to retract hose and nozzle into nozzle door. 

13) Close nozzle door. 

Immediately apparent is that the Appellant's approach has the sewer hose and 
nozzle permanently attached, the sewer hose extends and retracts itself, and gloves are not 
needed. 

// 
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REMARKS/ARGUMENTS 

Applicant respectfully requests reconsideration of this application in view of the 
following remarks. 

Claims 1-12 and 14-24 Rejection under 35 U,S,C. S 102fe) - Schoellhorn 

The Examiner has stated on page 3 and 4 of the Office Action the following ramble- 
on run-together rejection for claims 1-12 and 14-24. 

Schoellhorn et al. disclose [sic] a fluid transfer system comprising 
two tanks (12 and 10) , an extendible and retractable hose (42) for 
transferring fluid, wherein said extendible and retractable hose has two 
ends, a first end (the end inside structure 30) in fluid communication 
with both tanks, and a second end (located about cover 54 is) having an 
attached nozzle (the nozzle is attached to the end of the hose (42), after 
removing the cover (54), the fluid can remove [sic] from the hose through 
the nozzle) , said extendible and retractable hose extendible so the nozzle 
is capable of being in fluid communication with a receiving receptacle 
(see Col 4 lines 5-10) , wherein said second end is extended and 
retraced [sic] in response to gas pressure inside of said extendible and 
retractable hose (see Col 3 lines 65 to Col 4 lines 27), wherein said 
fluid is a liquid (see blaclc tank 10 and gray tanJc 12), wherein said 
system is located on a vehicle (see abstract) , wherein said gas is air 
(see air tank 46) , wherein said gas pressure is above local atmospheric 
pressure for extending said extendible and retractable hose (see Col 3 
lines 65 to Col 4 lines 27, also note, the gas pressure MUST be above 
local atmospheric pressure for extending the hose) , wherein said gas 
pressure is below local atmospheric pressure for retracting the hose (see 
Col 3 lines 65 to Col 4 lines 27) , wherein the system further comprising a 
venting port (18), wherein said extendible and retractable hose is a 
longitudinally extensible and compressible hose (figure 2 of Schoellhorn 
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et al . shows a compressible or flexible hose), wherein said gas pressure 
is supplied from a pressurized gas tank (46) . Regarding claim 17, 
Schoellhorn et al. shows the tank (46) is between an input port and 
output port (see figure 1) and the input port and output port are in 
communication with a one way valve (44 and 50) , wherein said source of 
receiving air is an air compressor (see Col 3 lines 28-33), wherein the 
system further comprising a supporting member (30) , and wherein said 
supporting member is a tube larger in diameter than diameter of said 
extendible and retractable hose and the supporting member is also a 
storage container for the hose. Regarding claim 23, the hose (42) may 
extend and retract without substantial resistance through the supporting 
member (30) and the hose when transferring the liquid waste has the second 
end at an equal or lower elevation than said first end (see figure 2) . 
[Emphasis added.] 

Claim 1 Rejection under 35 U,S-C. S 102(e) - Schoellhorn 
Applicant's claim 1 recites 

1 . A fluid transfer system comprising: 

one or more tanl<s capable of holding said fluid; 

an extendible and retractable hose for transferring said fluid, wherein said extendible 
and retractable hose has two ends, a first end in fluid communication with said one or more 
tanks, and a second end having an attached nozzle, said extendible and retractable hose 
extendible so said nozzle is capable of being in fluid communication with a receiving 
receptacle for transfer of said fluid, and; 

wherein said second end is extended and retraced in response to gas pressure inside 
of said extendible and retractable hose. 
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[Emphasis added.] 

The Examiner states on page 5 at 5.: 

"Schoelhorn et al's system discloses the nozzle is attached to the 
end of the hose (42), after removing the cover (54), the fluid can 
remove from the hose through the nozzle." 

[Emphasis added.] 

Applicant submits that the Examiner has failed to establish a prima facie rejection 
under 35 U.S.C. § 102(e) because "Anticipation requires the presence in a single prior art 
reference disclosure of each and every element of the claimed invention, arranged as in the 
claim." Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick ("Lindemann"), 730 
F.2d 1452, 1458 (Fed. Cir. 1984) (emphasis added). Additionally, each and every element 
of the claim must be exacf/y disclosed in the anticipatory reference. Titanium Metals Corp. 
of America v. Banner, 778 F.2d 775, 777 (Fed. Cir. 1985). 

Schoellhorn does not disclose a nozzle. "42 is a hose as Schoellhom states multiple 
times and "54" is a cover as Schoellhorn states multiple times. 

"The pressure exerted on the end portion of the waste hose 42, capped by a detachably 
engageable cover 54, . . [Emphasis added.] Col 3, lines 38-39. 

"After extending the waste hose 42 the cover 54 is removed ..." [Emphasis added.] Col 3, 

line 45. 
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". . .the waste hose 42 as opposed to air pressure against the cover 54, ..." [Emphasis added.] 
Col 3, lines 49-50. 

And nfiost telling of the lack of disclosure of a nozzle is: 

"The user then removes the cover 54 and engages the waste hose 42 with the receptacle /' 
[Emphasis added.] Col 4, lines 9-10. ... 

"The user disengages the waste hose 42 from the receptacle and replaces the cover 54." 
[Emphasis added.] Col 4, lines 12-13. 

Thus Schoellhorn discloses a cover. "Nozzle" is never mentioned anywhere in the 
cited reference. The cover 54 is used to cap the end of the hose. 

There Is a clear difference between a cap [cover 54] and a nozzle (Applicant). 
Anyone who has filled their car with gas, knows the difference, you grab the gas nozzle, 
remove the gas cap, Insert the nozzle and fill the car with gas. A cap (cover) stops flow and 
a nozzle permits flow. 

' A cover (Schoellhorn) is not the same as a nozzle (Applicant). 

Applicant submits that because Schoellhorn fails to disclose a nozzle that 
Schoellhorn cannot anticipate what Applicant has claimed. Applicant respectfully requests 
allowance of independent claim 1 , and claims 2-12 which are dependent on claim 1 . 
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Applicant's independent claim 14 recites 

14. A vehicle waste transfer system comprising: 

one or more tanks capable of holding said waste; 

an extendible and retractable hose for transferring said waste, wherein said 
extendible and retractable hose has two ends, a first end in communication with said one or 
more tanks, and a second end having an attached nozzle, said extendible and retractable 
hose extendible so said nozzle is capable of transferring said waste a distance from said 
vehicle; 

wherein said second end is extended in response to gas pressure applied to the 
inside of said extendible and retractable hose. 
[Emphasis added.] 

And 

Applicant's independent claim 22 recites 

22. A system for transferring liquid waste comprising: 

one or more tanks capable of holding said liquid waste; 

an extendible and retractable hose for transferring said liquid waste, wherein said 
extendible and retractable hose has two ends, a first end for receiving liquid waste from said 
one or more tanks, and a second end having an attached nozzle, said extendible and 
retractable hose extendible a distance from said vehicle so said nozzle is capable of 
transferring said received liquid waste; 

wherein said second end is extendible and retractable in response to gas pressure 
applied to the inside of said extendible and retractable hose. 
[Emphasis added.] 
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For the same reason as detailed in Applicant's claim 1 discussion above, 

Applicant submits that because Sclioellhom fails to disclose a nozzle that Schoellhom 
cannot anticipate what Applicant has claimed in independent claims 14 and 22. Applicant 
respectfully requests allowance of independent claims 14 and 22, and claims 15-21 , and 
claims 23-24 which are dependent on claims 14 and 22 respectively. 

// 
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Claim 13 Rejection under 35 U,S,C. S 103(a) - Schoellhorn in view of Dussault 

The Office at 4. states: 

4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schoellhorn et al . (US Patent No. 6,607,009) in view of Dussault 

(US Patent No. 6,224,345). Schoellhorn et al. disclose the below local 
atmospheric pressure is generated by a vacuum created by the vent pipe 

(18), however, Schoelhorn et al . fail to disclose a venturi tube device 
to generate a vacuum. Dussault discloses a venturi tube device to 
generate a vacuum (see figure 8) . It would have obvious to one having 
ordinary skill in the art at the time the invention was made to have 
provided a venture tube device in arrangement with Schoellhorn' system 
in order to provide a higher efficiency vacuum generator to generate a 
vacuum inside the system and require less energy consumption of the 
system. 

Applicant submits that claim 13 is ultimately dependent on independent claim 1 and 
as such inherits the limitations of the independent claim. As detailed above in the Claim 1 
Reiection under 35 U.S,C, $ 102fe) - Schoellhorn discussion and incorporated herein 
fully, the cited art fails to disclose limitations in independent claim 1 nor does the 
combination of the cited art disclose or suggest the limitation of a nozzle attached to a hose 
limitation in Applicants claim 13. Further, the combination of the art does not make obvious 
the further limitation of Applicant's claim 13 [t]he apparatus of claim 8... using a Venturi type 
device.... Applicant respectfully requests allowance of claim 13. 
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Applicant submits that the Office has failed to establish obviousness for a variety of 
reasons as noted below. 

The Court in KSR International Co. v. Teleflex Inc. 127 S. Ct. 1727, 550 U.S. _, 82 
USPQ2d 1385 (2007) ("KSR") reaffirmed that the standard for determining obviousness is 
as is set forth in Graham v. John Deere Co. 383 U.S. 1, 148 USPQ 459 (1966 ("Graham"). 
Further under 35 U.S.C. 132 Applicant is entitled to the rationale for the rejection. 

As enumerated by the Court in KSR there must be clear articulation of the reason(s) 
why the claimed invention is considered obvious. The Court further gave seven rationales 
that my be applicable. 

Applicant submits that the Office has failed to establish reasonable rational support 
for the legal conclusion of obviousness. 

Firstlv . under the rationale of (A) Combining prior art elements according to known methods 
to yield predictable results; the following must all be established : 

(1) a finding that the prior art included each element claimed, although not 
necessarily in a single prior art reference, with the onlv difference between the claimed 
invention and the prior art being the lack of actual combination of the elements in a single 
prior art reference : 



Appellant's Brief ED 710682339 US 



Page 26 of 350 



Application No. 10/693719 



Appl. No. 10/693719 
Appellant's Brief 

(2) a finding that one of ordinary skill in the art could have combined the elements as 
claimed by known methods, and that in combination, each element merely would have 
performed the same function as it did separately : 

(3) a finding that one of ordinary skill in the art would have recognized that the results of the 
combination were predictable : and 

(4) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

With respect to (1): there is a major difference between the claimed invention which has a 
nozzle attached to a hose and the combination art of Schoellhorn and Dussault because 
neither Schoellhorn nor Dussault ever mentions a nozzle. Therefore this element is not met. 

For at least the above reasons, the rationale of (A) Combining prior art elements according 
to known methods to yield predictable results has not been met. 

// 
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Secondly , under the rationale of (B) Simple substitution of one known element for another 
to obtain predictable results; the following must all be established : 

(1) a finding that the prior art contained a device (method, product, etc.) which differed from 
the claimed device bv the substitution of some components (step, element, etc.) with other 
components : 

(2) a finding that the substituted components and their functions were known in the art; 

(3) a finding that one of ordinary skill in the art could have substituted one known element 
for another , and the results of the substitution would have been predictable : and 

(4) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

With respect to (1): Applicant submits that neither Schoellhorn nor Dussault qualify for 
differing from the claimed device by substitution of the other. First , to substitute Schoellhorn 
with components of Dussault would differ by among other things, there being no nozzle 
attached to a hose. Second , to substitute Dussault with components of Schoellhorn would 
differ by among other things, there being no nozzle attached to a hose.. Therefore this 
element is not met. 

For at least the above reasons, the rationale of (B) Simple substitution of one known 
element for another to obtain predictable results has not been met. 

// 
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Thirdly , under the rationale of (C) Use of known technique to improve similar devices 
(methods, or products) in the same way; the following must all be established : 

(1) a finding that the prior art contained a "base" device (method, or product) upon which 

the claimed invention can be seen as an "improvement:" 

(2) a finding that the prior art contained a "comparable" device (method, or product that is 
not the same as the base device) that was improved in the same wav as the claimed 
invention : 

(3) a finding that one of ordinary skill in the art could have applied the known "improvement" 
technioue in the same wav to the "base" device (method, or product) and the results would 
have been predictable to one of ordinary skill in the art; and 

(4) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 

t ... 

(Emphases added.) 

With respect to (1): The Office has not specified a "base" device or an assertion that the 
claimed invention can be seen as an improvement. Therefore this element is not met. 

With respect to (2): The Office has failed to identify a "comparable" device that was 
improved in the same way as the claimed invention. Therefore this element is not met. 
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With respect to (3): Since the Office has failed to identify a "known improvement" or a "base" 
device it has not shown the "l^nown improvement" being applied to a "base" device with a 
predictable result. Therefore this element is not met. 

For at least the above reasons, the rationale of (C) Use of known technique to improve 

similar devices (methods, or products) in the same way has not been met. 

// 
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Fourthly, under the rationale of (D) Applying a known technique to a known device 
(method, or product) ready for improvement to yield predictable results; the following must 
all be established : 

(1) a finding that the prior art contained a "base" device (method, or product) upon which 
the claimed invention can be seen as an "improvement:" 

(2) a finding that the prior art contained a known technique that is applicable to the base 
device (method, or product); 

(3) a finding that one of ordinary skill in the art would have recognized that aoplvinc the 
known technique would have vielded predictable results and resulted in an improved 
system; and 

(4) whatever additional findings based on the Graham factual Inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

with respect tod): The Office has not specified a "base" device or an assertion that the 
claimed invention can be seen as an improvement. Therefore this element is not met. 

With respect to (2): The Office has failed to identify a known technique that is applicable to 
the base device. Therefore this element is not met. 
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With respect to (3): Since the Office has failed to show applying a known technique to the 
base device would have yielded predictable results. Therefore this element is not met. 

For at least the above reasons, the rationale of (D) Applying a known technique to a known 
device (method, or product) ready for improvement to yield predictable results has not been 
met. 

// 
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Fifthly, under the rationale of (E) "Obvious to try"- choosing from a finite number of 
identified, predictable solutions, with a reasonable expectation of success; the following 
must all be established : 

(1 ) a finding that at the time of the invention, there had been a recoonized problem or need 
in the art , which may include a design need or market pressure to solve a problem; 

(2) a finding that there had been a finite number of identified, predictable potential solutions 
to the recognized need or problem : 

(3) a finding that one of ordinary skill in the art could have pursued the known potential 
solutions with a reasonable expectation of success : and 

(4) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

With respect to (1): The Office has not identified a recognized problem or need in the art. 
Therefore this element is not met. 

With respect to (2): The Office has failed to identify a finite number of identified, predictable 
potential solutions to the recognized need or problem. Therefore this element is not met. 
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With respect to (3): Since the Office has failed to show a recognized problem or need in the 
art and has failed to identify a finite number of identified, predictable potential solutions to 
the recognized need or problem it cannot show a reasonable expectation of success. 
Therefore this element is not met. 

For at least the above reasons, the rationale of (E) "Obvious to try"- choosing from a finite 
number of identified, predictable solutions, with a reasonable expectation of success has not 
been met. 

// 
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Sixthly, under the rationale of (F) Known work in one field of endeavor may prompt 
variations of it for use in either the same field or a different one based on design incentives 
or other market forces if the variations would have been predictable to one of ordinary skill in 
the art; the following must all be established : 

(1) a finding that the scope and content of the prior art, whether in the same field of 
endeavor as that of the applicant's invention or a different field of endeavor included a 
similar or analogous device (method, or product); 

(2) a finding that there were design incentives or market forces which would have prompted 
adaptation of the known device (method, or product); 

(3) a finding that the differences between the claimed invention and the prior art were 
encompassed in known variations or in a principle known in the prior art : 

(4) a finding that one of ordinary skill in the art, in view of the identified design incentives or 
other market forces, could have implemented the claimed variation of the prior art , and the 
claimed variation would have been predictable to one of ordinary skill in the art; and 

(5) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

With respect to (1): The Office has not identified a different field of endeavor that included a 
similar or analogous device. Therefore this element is not met. 
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With respect to (2): The Office has failed to identify design incentives or market forces which 
would have prompted adaptation of the known device. Therefore this element is not met. 

With respect to (3): The Office has failed to show that the differences between the claimed 
invention and the prior art were encompassed in known variations or in a principle known in 
the prior art. Therefore this element is not met. 

With respect to (4): Since the Office has failed to identify design incentives or other market 
forces it cannot show how one of ordinary skill in the art, in view of the identified design 
incentives or other market forces, could have implemented the claimed variation of the prior 
art, and the claimed variation would have been predictable. Therefore this element is not 
met. 

For at least the above reasons, the rationale of (F) Known work in one field of endeavor may 
prornpt variations of it for use in either the same field or a different one based on design 
incentives or other market forces if the variations would have been predictable to one of 
ordinary skill in the art has not been met. 
// 
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Seventhly, under the rationale of (G) Some teaching, suggestion, or motivation in the prior 
art that would have led one of ordinary skill to modify the prior art reference or to combine 
prior art reference teachings to arrive at the claimed invention; the following must all be 
established : 

(1) a finding that there was some teaching, suggestion, or motivation, either in the 
references themselves or in the knowledge generally available to one of ordinary skill in the 
art, to modify the reference or to combine reference teachings : 

(2) a finding that there was reasonable expectation of success : and 

(3) whatever additional findings based on the Graham factual inquiries may be necessary, in 
view of the facts of the case under consideration, to explain a conclusion of obviousness. 
(Emphases added.) 

With respect to (1): 
Firstly: 

The Office has not identified an explicit teaching, suggestion, or motivation in the art. 
Rather the Office has relied on hindsight to try and cobble together references in an 
attempt to make Applicant's invention appear obvious. Therefore this element is not met. 

Secondly : 

Here the Office has cited as the "reason" 

It would have obvious to one having ordinary skill in the art at the 
time the invention was made to have provided a venture [sic] tube 
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device in arrangement with Schoellhorn' system in order to provide a 
higher efficiency vacuum generator to generate a vacuum inside the 
system and require less energy consumption of the system. 

Applicant submits that it is well known to those familiar with the venturi tube that 
using compressed air to generate a vacuum is much more inefficient than a vacuum pump. 
It takes large amounts of high pressure to generate very small levels of vacuum. Thus the 
given rationale does not make sense. 

Thirdiv : 

The Examiner has conclusionary stated that the references may be combined but has 
provided nothing other than hindsight and using Applicant 's teachings to suggest such. 
Applicant's invention has a much different arrangement (see Applicant's Figure 37) than 
either of the references and the Examiner has failed to show how the references can be 
combined to yield what Applicant has claimed. 

Additionally with respect to (G): 

First under Graham "A court must ask whether the improvement is more than the 
predictable use of prior-art elements according to their established functions." 

As KSR noted In re Kahn, 441 F. 3d 977. 988 (CA Fed. 2006) (.[R]ejections on obviousness 
grounds cannot be sustained by mere conclusory statements; instead, there must be some 
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articulated reasoning with some rational underpinning to support the legal conclusion of 
obviousness .)■ 

Quoting from KSR "As is clear from cases such as Adams, {United States v. Adams, 383 U. 
S. 39, 40 (1966) ) a patent composed of several elements is not proved obvious merely bv 
demonstrating that each of its elements was, independently, known in the prior art. Although 
common sense directs one to look with care at a patent application that claims as innovation 
the combination of two known devices according to their established functions, it can be 
important to identify a reason that would have promoted a pereon of ordinary skill in the 
relevant field to combine the elements in the wav the claimed new invention does . This is so 
because inventions In most, if not all, instances rely upon building blocks long since 
uncovered, and claimed discoveries almost of necessity will be combinations of what, in 
some sense, is already known. 

Firstly : 

Claim 13 is dependent on claim 1 , and as explained above at the claim 1 discussion 
Schollehorn fails to disclose a nozzle, additionally Schollehorn in view of Dussault fails to 
disclose or suggest a nozzle attached to a hose. Neither Schollehorn nor Dussault 
individually or in combination even mention a single time the word "nozzle". Therefore 
Schollehorn in view of Dussault does not make obvious what Applicant has claimed. 
Applicant requests allowance of claim 13. 

Secondly : 

The Examiner takes liberty and states: 
Schoellhorn et al. disclose the below local atmospheric pressure is generated by a vacuum 
created by the vent pipe (18) 
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Applicant submits this is false. First, for the vent pipe to vent something into the 
atmosphere requires that the pressure in the vent pipe be above that of the atmosphere 
otherwise noting will move from the vent pipe to the atmosphere. Second, a vent pipe does 
not create a vacuum as it is a pipe and simply conveys gases. Third, a check valve does 
not create a vacuum, it simple prevents a back flow (i.e. it allows flow in a single direction). 
Gases flowing through a check valve just flow in one direction, no vacuum is created. 
Therefore Schollehorn in view of Dussault does not make obvious what Applicant has 
claimed. Applicant requests allowance of claim 13. 

Thirdiv : 

Here the Office has cited as the "reason" 

It would have obvious to one having ordinary skill in the art at the 
time the invention was made to have provided a venture [sic] tube 
device in arrangement with Schoellhorn' system in order to provide a 
higher efficiency vacuum generator to generate a vacuum inside the 
system and require less energy consumption of the system. 

Applicant submits that it is well known to those familiar with the venturi tube that 
using compressed air to generate a vacuum is much more inefficient than a vacuum pump. 
It takes large amounts of high pressure to generate very small levels of vacuum. Thus the 
given rationale does not make sense. 

For at least the above reasons, the rationale of (G) Some teaching, suggestion, or 
motivation in the prior art that would have led one of ordinary skill to modify the prior art 
reference or to combine prior art reference teachings to arrive at the claimed invention has 
not been met. 
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For the above reasons, Applicant respectfully requests removal of this rejection and 
allowance of all clainns. 
// 
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CONCLUSION 

Applicant submits that the rejection of dependent claims not specifically addressed, 
are addressed by Applicant's arguments to the independent claims on which they depend. 

Applicant respectfully submits that the appealed claims in this application are 
patentable, and requests that the Board of Patent Appeals and Interferences direct 
allowance of all claims. 

Respectfully submitted, 
Heimlich Law 



02/17/2009 




Date Alan Heimlich / Reg 48808 

Attorney for Appllcant(s) 

Customer No. 40418 

5952 Dial Way 
San Jose, CA 95129 

Tel: 408 253-3860 

EmI: alanheimlich@heimlichlaw.com 



Appellant's Brief ED 71 0682339 US 



Page 42 of 350 



Application No. 10/693719 



Appl. No. 10/693719 
Appellant's Brief 

VIII. CLAIMS APPENDIX 

The claims involved in this appeal (all pending claims) are as follows: 

CLAIMS 

What is claimed is: 

1 . A fluid transfer system comprising: 

one or more tanks capable of holding said fluid; 

an extendible and retractable hose for transferring said fluid, wherein said extendible 
and retractable hose has two ends, a first end in fluid communication with said one or more 
tanks, and a second end having an attached nozzle, said extendible and retractable hose 
extendible so said nozzle is capable of being in fluid communication with a receiving 
receptacle for transfer of said fluid, and; 

wherein said second end is extended and retraced in response to gas pressure inside 
of said extendible and retractable hose. 

2. The system of claim 1 wherein said extended second end of said extendible and 
retractable hose is retractable in response to gas pressure inside of said extendible and 
retractable hose. 

3. The system of claim 1 wherein said fluid is a liquid. 

4. The system of claim 3 wherein said liquid is selected from the group consisting of water, 
liquid waste, black water, grey water, effluent, and water containing waste materials. 
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5. The system of claim 1 wherein said system is located on a vehicle. 

6. The system of claim 1 wherein said gas is air. 

7. The system of claim 1 wherein said gas pressure is above local atmospheric pressure for 
extending said extendible and retractable hose. 

8. The system of claim 1 wherein said gas pressure is below local atmospheric pressure for 
retracting said extendible and retractable hose. 

9. the system of claim 1 further comprising venting ports selected from the group 
consisting of venting ports for said one or more tanks, and venting port for said extendible 
and retractable hose. 

10. The system of claim 1 wherein said extendible and retractable hose is selected from the 
group consisting of an axially extendible and compressible hose, an accordion-type 
construction hose, an expandable and collapsible type hose, a hose having a spirally wound 
wall, a flexible hose having adjacent transverse accordion pleats, and a longitudinally 
extensible and compressible hose. 

1 1 . The system of claim 1 wherein said gas pressure is supplied from a pressurized gas 
tank. 
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12. The system of claim 7 wherein said above local atmospheric pressure is supplied from 
a pressurized gas tank. 

13. The system of claim 8 wherein said below local atmospheric pressure is generated by a 
Venturi tube type device driven from a pressurized gas tank. 

14. A vehicle waste transfer system comprising: 

one or more tanks capable of holding said waste; 

an extendible and retractable hose for transferring said waste, wherein said 
extendible and retractable hose has two ends, a first end in communication with said one or 
more tanks, and a second end having an attached nozzle, said extendible and retractable 
hose extendible so said nozzle is capable of transferring said waste a distance from said 
vehicle; 

wherein said second end is extended in response to gas pressure applied to the 
inside of said extendible and retractable hose. 

15. The system of claim 14 wherein said first end in communication with said one or more 
tanks is through one or more valves connected between said one or more tanks and said 
first end. 

16. The system of claim 14 wherein said gas pressure is supplied from a tank of 
compressed air. 
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17. The system of claim 16 wherein said tank of compressed air has in input port and an 
output port, said input port in communication with a one-way valve for receiving air, and said 
output port in communication with a one-way valve for supplying air. 

18. The system of claim 17 wherein said source of receiving air is selected firom the group 
consisting of an on-vehicle air compressor, and an external connector for connection to a 
extemal source of compressed air. 

19. The system of claim 14 further comprising a supporting member attached to said 

vehicle for supporting said extendible and retractable hose. 

20. The system of claim 19 wherein said supporting member is a tube larger in diameter 
than diameter of said extendible and retractable hose. 

21. The system of claim 19 further comprising a storage container for said extendible and 
retractable hose when in a retracted state. 

22. A system for transferring liquid waste comprising: 

one or more tanks capable of holding said liquid waste; 

an extendible and retractable hose for transferring said liquid waste, wherein said 
extendible and retractable hose has two ends, a first end for receiving liquid waste from said 
one or more tanks, and a second end having an attached nozzle, said extendible and 
retractable hose extendible a distance from said vehicle so said nozzle is capable of 
transferring said received liquid waste; 
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wherein said second end is extendible and retractable in response to gas pressure 
applied to the inside of said extendible and retractable hose. 



23. The system of claim 22 further comprising a support device through which said 
extendible and retractable hose may extend and retract without substantial resistance. 

24. The system of claim 22 wherein said extendible and retractable hose when transferring 
said liquid waste has said second end at an equal or lower elevation than said first end. 

// 
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IX. EVIDENCE APPENDIX 

Grouping of any Evidence for Claim purposes is for the convenience of 
reduced duplication and is NOT to be interpreted as the Grouping of Claims for 
Arguments under 37 C.F.R. § 41.37. 

(A) Evidence for Claims 1-24 - Relied Upon 

The following item (1) listed below is hereby entered as evidence relied upon by the 
Examiner as to grounds of rejection for claims 1-24, to be reviewed on appeal. Also listed 
for each item is where said evidence was entered into the record by the Examiner. 

(1) Copy of US Patent Number 6607009 ("Schoellhorn"). This evidence was entered into 
the record by the Examiner on page 3 paragraph 2. of the Office Action mailed on 
01/11/2008, on page 2 paragraph 3 of the Office Action mailed 03/08/2006, on page 2 
paragraph 3 of the Office Action mailed 01/21/2005, on IDS sheet included in the Office 
Action mailed 01/21/2005. 

(2) Copy of US Patent Number 6224345 ("Dussault"). This evidence was entered into the 
record by the Examiner on page 4 paragraph 4. of the Office Action mailed on 01/1 1/2008. 

Copies of all References follows. 
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A sewage system for vehicles that includes a waste hose that 
is extendable and retractable. 
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1 

SEWAGE SYSTEM FOR VEHICLES 



BACKGROUND OF THE INVEISTnON 

The present invention relates to a sewage system for a 
vehicle. 

Many types of vehicles, such as recreational vehicles, 
travel trailers, fifth wheelers, buses, trucks, and the like have 
self-contained fluid systems, sinks, washing facilities and/or 
bathrooms. Each of these vehicles and others will be col- 
lectively referred to herein as "recreational vehicles" or 
"RVs". Such RVs include systems which store sewage and 
waste water until those materials can be properly disposed 
of. Typically, RVs generally utilize similar means of con- 
ducting waste to external storage tanks, dumps, or process- 
ing systems, such as those which are used in RV parks, truck 
stops, bus stops, and the like. Conventional RVs generally 
have two holding tanks, a sewage tanks (e.g., black tank) for 
receiving fluid sewage firom the toilet system, and a grey 
water tank for receiving waste water, such as from the 
kitchen, bathroom sinks, and shower. These two holding 
tanks are intercoimected to form a single liquid conduit drain 
line or drain pipe. RVs generally have an accessible external 
cabinet or storage facility which stores a length of flexible 
sewage discharge hose or other conduit. This discharge hose 
or other conduit may be manually connected to a fitting on 
the outlet stub of the drain pipe. The other end of the hose 
or other conduit is then extended to a dump fitting. Similarly, 
when the RV is preparing to move on, it is also necessary to 
handle the hose or other conduit, and flush the waste firom 
it before storing it. These processes, i.e., dumping the waste 
from the holding tank into the inlet receptacle of the RV 
dump station and disconnecting and storing the hose or other 
conduit, are the messiest and most dreaded aspects of using 
an RV. 

Besides the mess of dealing with the liquid waste 
problem, the predominate problem with the traditional sew- 
age hose or other conduit system, is that the RV user must 
get on his or her knees and reach beneath the RV to attach 
the sewage hose or other conduit to the outlet pipe of the 
conduit beneath the RV Consequently, there have been 
numerous devices which have been developed to increase 
the ease and/or reduce the cliunsiness of attaching and 
detaching RV sewage hoses or other conduits. Many of such 
systeois include flexible discharge hoses that are stored in a 
conduit extension member beneath the RV, and are tele- 
scopically moved therefirom when it is desired to secure the 
hose to a dump site. While these systems have their merits, 
these devices are stored permanently beneath the RV, and 
they still generally require the RV user to get on his or her 
knees to reach beneath the RV to access the sewage hose. 

Mercer, U.S. Pat. No. 5,023,959, discloses a system for 
extending and retracting the waste hose for a waste disposal 
system that is typically found on recreational vehicles. The 
disposal system includes a power driven hose extender for 
extending the collapsible hose from its collapsed mode 
stored on-board the recreational vehicle to its extended 
configuration which it is used for dumping waste from an 
RV holding tank into an inlet of an RV waste dump station. 
In particular, a hose driver is used to axially displace 
threaded shafts, wherein an external collar engages around 
the accordion hose, which has a continuous helical rib. 

Mercer, U.S. Pat. No. 4,133,347, discloses a waste evacu- 
ation attachment for a recreational vehicle that includes a 
rigid cylindrical housing readily moimtable to the existing 
fitting of a sewage discharge outlet of the recreational 
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vehicle. A telescoping hose is contained within the housing 
and has a fitting on the extendable end to adapt the hose to 
waste receiving receptacles. The extension and retraction of 
the hose is by extending and retracting the hose within the 

5 housing. Foreman, U.S. Pat. No. 4,854,349, likewise dis- 
closes telescoping hose contained within a housing. 

Haneraaayer, U.S. Pat. No. 5,653,262, discloses an axially 
extendable flexible hose connected to a waste outlet of a 
tank. An elongated tubular housing is provided within which 

10 the flexible hose extends such that the hose can be stored in 
the housing and also drawn outwardly of the distal end of the 
housing toward a waste receptacle. The housing has an 
articulated connection at a proximate end thereof adjacent 
the waste outlet. The extension and retraction of the hose is 

1^ by extending and retracting the articulated hose within the 
housing. 

Cook, U.S. Pat. No. 4,223,702, discloses a telescoping 
drain line for connecting recreational vehicles to a sewage 
system. The flexible hose extends through the telescoping 
pipe sections. 

FeUz, U.S. Pat. No. 3,811,462; Boomgaarden, U.S. Pat. 
No. 5,244,003; Leech, U.S. Pat. No. 5,904,183; and Sargent 
et al, U.S. Pat. No. 4,779,650, likewise disclose telescoping 
tubular arrangements. 

While many of the aforementioned systems provide tele- 
scoping tubular arrangements, they still require a substantial 
amount of effort on the part of the user to discharge the 
sewage. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary schematic of a sewage system for 
a vehicle for extending a waste hose. 

FIG. 2 is a side view of a portion of the vehicle of FIG. 
1 showing the waste hose in the extended position. 

FIG. 3 is an exemplary schematic of the sewage system 
for the vehicle of FIG. 1 for retracting the waste hose. 

FIG. 4 is a side view of a portion of the vehicle of FIG. 
40 3 showing the waste hose in the retracted position. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, an exemplary waste system for a RV 

45 of the present invention may include a black tank 10 for 
holding toilet sewage and a grey tank 12 for holding other 
waste water, such as for example, the sink or the shower. The 
black tank and the grey tank 12 may be replaced by a single 
storage container, if desired. The black tank 10 and the grey 

50 tank 12 are interconnected by pipes 14 and 16 to a vent pipe 
18. The vent pipe 18 is preferably vented to the exterior of 
the recreational vehicle 20 (see FIG. 2) which provides for 
air flow into and out of the waste system. The black tank 10 
may be drained through a drain pipe 22 when a black waste 

55 valve 26 is opened. Conversely, when the black waste valve 
26 is closed the waste in the black tank 10 is not drained. 
Similarly, the grey tank 12 may be drained through a drain 
pipe 24 when a grey waste valve 28 is opened. Conversely, 
when the grey waste valve 28 is closed the waste in the grey 

60 tank 12 is not drained, llie waste from the grey tank 12 and 
black tank 10 are preferably joined into a single drain pipe 
30 for eventual dischaige from the RV into a suitable 
receptacle. Multiple drain pipes for discharge of materials 
from the RV may be used, if desired. 

65 After consideration of the typical recreational vehicle, the 
present inventors came to the realization that many recre- 
ational vehicles include an internal compressor which pro- 
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vides pressurized air (or other gas) lhat may be used by the user initiation of the waste system is performed. The vent 

waste system. The waste system may use the pressurized air check valve 52 is closed if not already closed, the black 

to provide automatic extension and retraction of the waste waste valve 26 is closed if not already closed, the grey waste 

hose 42, Using an existing pressurized air source reduces the valve 28 is closed if not akeady closed, and the check valve 

expense of an automated extension and retraction of the 5 59 is opened if not already opened. The air from the air 

waste hose 42. The automatic extension alleviates the need intake 40 and/or air from the air tank 46 provides air 

for the user to bend down under the RV or otherwise pressure against the waste hose 42 (or other mechanism) 

manuaUy extend and retract the waste hose 42. The waste which causes the waste hose 42 to slidably extend outwardly 

system preferably mcludes an mtake 40 that provides air from the vehicle 20. The user then removes the cover 54 and 

pressure from the recreational vehicle 20. The air pressure 10 engages the waste hose 42 with the receptacle, 

within the intake may be provided from the recreational ^^^^^ 3 ^ ^^^^^^ 

vehicle 20 powered when the engine is ninmng or otherwise ^^^^ ^^^^4^ as follows. Ibe user disengages the waste 

a compressor wimm the recreaUonal vehicle 20. An intake ^ose 42 from the receptacle and repl aces the cover 54. The 

check valve 44 ,s preferably a "one-way" valve that sub- user then presses a button, a lever, or other user initiation of 

stantially only permits air flow in a smgle direction as 15 vvaste system if performed. The vent check valve 52 is 

indicated by the arrows. In this manner, the air flow will not ^ j ♦ i j ^ *u ui i * i ■ 

a uw*u J- A -.1..^. opened if not already opened, the black waste valve 26 is 

now back to the pressurized air source. An air tank 46 is ^fl^^^ c ^. i ^L.^^ ^ * i -lo • 

f ui • 1 J J * . jj-.- » J . closed if not already closed, the grey waste valve 28 is 

preferably included that stores additional compressed air, i j r * i j i J j^^u i. i , • 

r.^K I -7 11 ♦ 1 *u . « • . • ^ closed if not already closed, and the check valve 50 is 

such as a 7 gallon tank, so that sufiBcient air pressure is ^ ^ j ^ * i j j tt_ • • ♦ . , 

. . . J .^.^ ^ . . .i. . t opened if not already opened. The air from the air intake 40 

obtamed without havmg to mcrease the capacity of the air on .^^/ ■ f fu ^ a a< -a luia^^-n, 

• . i_ J . J L . , ^ . 20 and/or air from the air tank 46 provides air pressure that 

compressor. It is to be understood that valve, as used herein, *t.i i c-il 

r , L • * • ui uwwiii, passes through the vent check valve 52 which creates a 

refers to any mechanism that is suitable to control the flow, -^u- *u * u .i-* u- i_ ^i^ai^^ a 

fl . • . .u fl '"^ "y^' vacuum withm the waste hose 42 which causes the waste 

stop the flow, restrict the flow or otherwise, of matenals A-y . ♦ . - ji . j *u ^ i -»/^ 

*u u *, u 1 u , " ita*a YiQSQ 42 to retract inwardly toward the vehicle 20, as 

through a tubular member. •„ , . j • a ap* i *• c t. T 

„ * , . J , , illustrated m FIG. 4. After completmg usage of the waste 

When the user desires to extend the waste hose 42, a 25 system, the vent check valve 52, the check valve 50, the 

check valve 50 is opened which permits air pressure to flow black waste valve 26, and/or the grey waste valve 28 are 

through the check valve 50 and into the drain pipe 30. A vent preferably closed, 

check valve 52 is preferably closed to primarily restrict the aa a *i, *• *u 

air flow through the drain pipe 30. Likewise, preferably the "T^T 

black waste valve 26 and the grey waste valve 28 are closed. 30 '^'"^d 'hat having a stationary opemng under the recre- 

Accordii^ly. substantiaUy aU the air flow will be «:ting ' ''"'L^^ k i waste hose 42 permits the waste 

upon the waste hose 42 which is preferably slidably engaged """dvertent y damaged while traveling, 

with the waste system. More preferably die waste h4 42 '"'^"S °"^"y [^-"^^^We cover for the 

(or a majority thereof) is freely slidably engaged with the "P'?'''^' "^^^ advantageous. stiU requires the 

waste system over a majority of its extension Moreover, the 35 f "1?'.^^ "Tl ^^^^^^g ^ 

waste hose 42 may rotatab^y extend or move based upon *' P^^^^^ly waste hose 42 ,s supported by a movable 

other mechanisms in such a mamier as to extend from'^e ^"PP"" * *='°^ ^T^'^u "^^^ 

...u- 1 m. J .u J e.L raises, or otherwise moves such that the waste hose 42 IS not 

vehicle. The pressure exerted on the end portion of the waste f,^^ ,1 ^ ; j a, ,u . ' ""'^^ ™ 

hose 42. capped by a detachably engageable cover 54, wUl V a^I ' ""i'''" """T^ °^ 

cause the waste hose 42 to slide ou^vardly from the recre- 40 t ' ^'"'^'i Z? 

ational vehicle 20, as illustrated in FIG. 2. In this manner, by ^'"T ^ Moreover, preferably upon mov- 

simply opening the valve 50 the waste hose 42 may be °P"°"^ "'u 

sUdably extended in a mamier that is free from the user Ltnif h 'Th '^^T"^^^' '""^'^^"^ 

having to manuaUy pull or otherwise extend the waste hose. '"'7'" u^'"''' T T^"^ " u""' ^"""J."- 

After extending the waste hose 42 the cover 54 is removed 45 ^°g"l",^^«l''"°"sh'P "^'St^ in directing the waste hose 42 

and the waste hose 42 is interconnected with the suitable |'h"'^aie%?°"42 ^ extension of 

waste receptacle. Other air pressure techniques may likewise 

be used to extend the waste hose 42, such as for example, air references discussed herein are hereby incorporated 

pressure against the interior end 54 of the waste hose 42 as reference. 

opposed to air pressure against the cover 54, an air pressure 50 icrms and expressions which have been employed in 

operated rotational mechanism that extends/retracts the foregoing specification are used therein as terms of 

waste hose 42, and a hydraulics based pressure extension/ description and not of limitation, and there is no intention, 

retraction mechanism. Moreover, if desired the air pressure ^° such terms and expressions, of excluding 

mechanism may be replaced by an electrical extension/ equivalents of the features shown and described or portions 

retraction system or other type of extension/retraction sys- 55 j^^ereof , it being recognized that the scope of the invention 

tem that automatically extends and/or retracts the waste hose defined and limited only by the claims which follow. 

42. Thereafter the black tank and/or the grey tank may be What is claimed is: 

emptied into the receptacle by selectively opening the black 1- ^ ^<\^^^ water materials system for a vehicle compris- 

waste valve 26 and/or the grey waste valve 28, respectively. "^8* 

The waste hose 42 may be, for example, articulated, non- 60 (^) ^ storage container for liquid waste materials; 

articulated, extendable lengthwise, non-extendable (b) an elongate tubular member through which said waste 

lengthwise, substantially non-compressible, and/or substan- materials may flow, wherein said elongate tubular 

tially compressible. Further, the waste hose 42 may be any member has an end; 

type of tubular member having any cross sectional profile(s) (c) said end of said elongate tubular member is movable 

suitable to pass liquids through. 65 from a first position to a second position, wherein said 

For example, the waste system may be used to extend the end when in said second position is further distant from 

waste hose 42 as follows. Initially a button, a lever, or other said vehicle than said end in said first position; and 
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(d) wherein said movement of said end is in response to 
air pressure exerted within said tubular member. 

2. The system of claim 1 wherein said storage container 
includes a first container and a second container. 

3. The system of claim 1 wherein said first container 5 
stores toilet sewage and said second container stores shower 
waste water. 

4. The system of claim 1 wherein said storage container 
is vented to the exterior of said vehicle. 

5. The system of claim 3 further comprising a first valve lo 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

6. The system of claim 1 further comprising an air tank 
that provides pressurized air for said movement. 15 

7. The system of claim 6 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

8. The system of claim 1 further comprising a valve that 20 
selectively causes said movement of said end. 

9. The system of claim 1 further comprising said end of 
said elongate tubular member being movable firom said 
second position to said first position, wherein said end when 

in said second position is further distant from said vehicle 25 
than said end in said first position, wherein said movement 
of said end is in response to air pressure. 

10. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 30 
in said second position is fiirther distant from said vehicle 
than said end in said first position, wherein said movement 

of said end is in response to air pressure. 

11. A liquid water materials system for a vehicle com- 
prising: 35 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

40 

.(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of said end is slidably 45 
engaged with said vehicle free from engagement with 
external ribs of said tubular member. 

12. The system of claim 11 wherein said storage container 
includes a first container and a second container. 

13. The system of claim 12 wherein said first container 50 
stores toilet sewage and said second container stores shower 
waste water. 

14. The system of claim 11 wherein said storage container 
is vented to the exterior of said vehicle. 

15. The system of claim 13 further comprising a first valve 55 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

16. The system of claim 11 further comprising an air tank 
that provides pressurized air for said movement. go 

17. The system of claim 16 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

18. The system of claim 11 further comprising a valve that 
selectively causes said movement of said end. 
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19. The system of claim 11 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is fiirtber distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is slidably engaged with said vehicle. 

20. The system of claim 11 wherein said movement is in 
response to air pressure. 

21. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of a majority of said tubular 
member is slidably engaged with said vehicle over a 
majority of the distance between said first position and 
said second position. 

22. The system of claim 21 wherein said slidable engage- 
ment is freely slidably engaged. 

23. The system of claim 21 wherein said storage container 
includes a first container and a second container. 

24. The system of claim 23 wherein said first container 
stores toilet sewage and said second container stores shower 
waste water. 

25. The system of claim 21 wherein said storage container 
is vented to the exterior of said vehicle. 

26. The system of claim 21 further comprising a first valve 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

27. The system of claim 21 fm-ther comprising an air tank 
that provides pressurized air for said movement. 

28. The system of claim 27 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

29. The system of claim 21 further comprising a valve that 
selectively causes said movement of said end. 

30. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said end of said elongate tubular member is 
maintained in a first elevation prior to movement from 
said first position to said second position, wherein said 
end of said tubular member is maintained in a second 
elevation prior to movement from said first elevation to 
said second elevation, wherein said first elevation is 
lower than said second elevation, wherein said end of 
said tubular member is moved from said second eleva- 
tion to said first elevation prior to moving fipom said 
first position to said second position. 
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(57) ABSTRACT 

A pressure/vacuum generator is established by coupling the 
pressure port of a vacuum generator to an air pressure source 
while coupUng a valve in fluid communication with the 
c^diaust port of the vacuum generator. When the valve is in 
a normally open condition (i.e, the exhaust vented to 
atmosphere), the vacuum port of the pressiue/vacuum gen- 
erator generates a vacuum. When the vah^e is closed, thereby 
closing off the exhaust port, the vacuum port becomes a 
pressure port. Thus, this pressure/Vacuum generator can be 
used in any number of fluid (liquid and gas) systems (e.g., 
fluid recovery system, fluid transfer system, etc.)that require 
both a pressure source and a vacuum source while using a 
minimum number of components. 
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PRESSUREyVACUUM GENERATOR 
FIELD OF THE INVENTION 

The inveatiou pertains to the field of fluid systems, and 
more particularly, to systems that require the use of both a 
pressure source and a vacuum source. 

BACKGROUND OF INVENTION 

In many fluid systems, there is a need to have both a 
pressure source (e.g., a pump) as well as a vacuum source 
(e.g., vaaium pump, vacuum generator, etc.). For example, 
in fluid recover}' systems or fluid transfer systems, there is 
a need to collect a fluid from a Grsi location (e.g., a main 
fluid system, a first fluid system, a fluid collection point) and 
move the fluid into a reservoir and then to evacuate the fluid 
from that reservoir either back to the main fluid system (i.e., 
a recovery system) or to a second fluid system (i.e., a transfer 
system). To accomplish this, a vacuum source draws the 
fluid into the reservoir and then a pressure source drives it 
out of the reservoir. 

The following U.S. patents are various types of fluid 
systems using pressure sources and vacuum sources. 

U.S. Pat. No. 2,400,651 (Marsh) discloses a liquid elevat- 
ing system. A summary of the Marsh system 2 is shown in 
FIG. 1. I'he Marsh system 2 uses a shuttle valve 4 between 
an air supply 6, a reservoir 8 and a pressure inlet (?) of a 
vacuum generator 10, as wefl as an air-operated valve 12 
between the reservoir 8 and a vacuum inlet (V) of the 
vacuum generator 10. A reservoir inlet check valve 16 and 
a reservoir outlet check valve 14 are also used. A float 
mechanism 20 inside the reservoir 8 controls the shuttle 
valve 4. 

U.S. Pal. No. 2,522,077 (Wahl) discloses a tank truck. A 
summary of the pumping system 34 used in the Wahl truck 
is shown in FIG. 2. ilie pumping system 34 uses a pump (F, 
driven by a motor 36) to draw a vacuum on a reservoir 38 
to pull hquid in, and a mechanical screw 40 coupled to 
another motor 42 to pump it out. Manually -operated input 44 
and output 46 valves are also used, as well as an air inlet 
check valve 48. The system 34 is manuaUy-operated. 

U.S. Pat. No. 2,664,911 (Thompson) discloses a portable 
vacuum and pressure liquid lank truck. A summary of Ihe 
pumping system 18 of the truck is shown in FIG. 3. The 
pumping system 18 uses a pump 20 (driven by a motor, M) 
to draw a vacuum or pressurize a reservoir 22; a separator 24 
with a float valve 26 keeps fluid from getting into the pump 
20. The pump 20 action (vacuum, or pressure) is based on 
the position of a valve 28 that is manually controlled. 
Manually-operated input 30 and output 32 valves are also 
used. 

U.S. Pat. No. 3,315,611 Clliompson) discloses a portable 
vacuum and pressure liquid lank truck, and uses a pumping 
system similar to the pumping system disclosed in U.S. Pat. 
No. 2,664,911 (Thompson) but adds an air bleeder to the 
system. The bleeder line draws air into the tank along with 
the hquid during the vacuum stage, thus eliminating foam. 
During the pressure stage, pressurized air is mixed with the 
liquid in the tank, making it easier to pump, 

U.S. Pat. No. 4^770,610 (Breckner) discloses a frail 
material slurry pump system 50. Asummar>' of the Breckner 
system 50 is shown in FIG. 4. This system 50 uses a vacuum 
pump 52 (driven by a motor M) and combination valving 
(Vpi-Vp3, Vvi-Vv33V/ and BV^) to pull a vacuum on a 
reservoir 56 and uses a compressor (not shown, but forms a 
part of the • air supply) with the combination valving 



24,345 Bl 

2 

(Vpi-Vp3, V^^-Vv3, BV^ and BV^) to pressurize the res- 
ervoir 56. The BV^ and BV^ valves arc a bladder type to 
prevent damage to the frail material being pumped. This 
combination valving (V^j-Vpg with Vyi-V^a) controls the 

5 inlet BV^ and outlet BV^ bladder valves of the reservoir 56. 
U.S. Pat. No. 4,828,461 (Laempe) discloses an apparatus 
for metering flowable materials in sand core making 
machines. A summary of the pimiping system 58 used 
therein is shown in FIG. 5. The pumping system 58 works 

10 in a similar manner to the Marsh system 2 (FIG. 1) but 
includes two shut-off valves, 60 and 62, going into a vacuum 
generator 64, whereby the shut-off valve 60 is coupled to the 
pressure port (P) of the vacuum generator 64 and the shut-off 
valve 62 is coupled to the vacuum port (V) of the vacuum 

15 generator 64. In order to pressurize a reservoir 66, the 
pumping system 58 uses a third shutoff valve 68 (for 
dividing the air supply, while closing the upper shut-off 
valve 60). Reservoir inlet 70 and outlet 72 check valves are 
also used with the reservoir 66. 

-° U.S. Pat. No. 5,451,144 (French) discloses an air-operated 
pump system 76. A summary of this pump system 76 is 
shown in FIG. 6. The system 76 primarily uses gravity to 
draw liquid in, whereby a vaccum (V) is available as an 
option to assist gravity. The system 76 utilizes two sources 
of air pressure: a main air supply 78 and an auxiliary air 
supply 80, the latter of which is fed to a reservoir 84 via flow 
restrictor 82. Two poppet valves 86 and 88 are used. An 
air-operated three-way valve 90 is controlled by the poppet 
valves 86 and 88. A quick-exhaust valve 92 is coupled 
between the three-way valve 90 and the reservoir 84. Inlet 
94 and outlet 96 check valves are also used with the 
reservoir 84. 

However, none of these references teach or suggest coa- 
trolling the exhaust port of a vacuum generator for creating 
both a pressure source and a vacuum source. 

OBJECTS OF THE INVENTION 

Accordingly, it is the general object of this invention to 
40 provide an invention that overcomes the disadvantages of 
the prior art. 

It is an object of the present invention to provide an 
apparatus, and a method for an apparatus, that can act as 
both a pressure source and a vacuum source. 

It is an object of the present invention to provide an 
apparatus, and a method for an apparatus, that can act as 
both a pressure source and a vacuum source while utilizing 
a minimum number of components. 

It is stiU yet a further object of the present invention to 
provide any liquid or gas system/method with an apparatus, 
and a method for an apparatus, that can act as both a pressure 
source and a vacuum source. 

It is yet another object of the present invention to provide 
33 fluid recovery/transfer systems that utilize a minimum num- 
ber of components. 

It is still yet a further object of the present invention to 
provide fluid recovery /transfer systems that are less prone to 
problems. 

SUMMARY OF THE INVENTION 

These and other objects of the instant invention are 
achieved by providing, in a system requiring both a pressure 
source and a vacuum source, an improvement comprising: 
65 (a) a lumen (e.g., a Venturi tube) for conveying an air stream 
firom an upstream port of the lumen toward a downstream 
port of the lumen wherein the lumen includes an orifice in 
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the surface of the lumen located between the upstream port 
and the downstream port and wherein the upstream port is 
coupled to an air pressure source (e.g., 70-150 psi air 
supply); (b) a valve coupled in fluid communication with the 
downstream port for opening and closing off the down- s 
stream port; and (c) the orilicc pulling a vacuum whenever 
the valve is open and the orifice generatiiig a positive 
pressure whenever the valve is closed. 

These and other objects of the instant invention are also 
achieved by providing, in a system for recovering or irans- lo 
ferring fluid from a first location to a second location, an 
improvement Lwmprising: (a) a lumen (e.g., a Venluri lube) 
for conveying an air stream from an upstream port of the 
lumen toward a downstream port of the lumen wherein the 
lumen includes an orifice in the surface of the lumen located 15 
between the upstream port and the downstream port and 
wherein the upstream port is coupled to an air pressure 
source (e.g., 70-150 psi air supply); (b) a valve coupled in 
fluid communication with the downstream port for opening 
and closing off the downstream port; (c) a reser\'oir having 20 
a first port coupled in fluid communication to the orifice; and 
(d) wherein the orifice pulls a vacuum in the reservoir for 
drawing fluid bom the Qrsi location through a second 
reservoir port whenever the valve is open and wherein the 
orifice pressiurizes the reservoir to evacuate the fluid therein 2s 
to the second location through a third reservoir port when- 
ever the valve is closed. 

Ihese and other objects of the instant invention are also 
achieved by providing an automatic fluid recovery system 
for recovering fluid fi"om a main fluid system having at least 30 
one escape point (e.g., a leak point, a collection point for 
accumulating fluid, etc.) and returning the escaping fluid to 
the main system. The fluid recovery system comprises: (a) a 
reservoir for collecting the escaping fluid and having a 
plurality of ports; (b) a first valve coupled in fluid commu- 35 
nication between a first port of the reservoir and the at least 
one escape point; (c) a lumen (e.g., a Venturi tube) for 
conveying an air stream from an upstream port of the lumen 
toward a downstream port of the lumen wherein the lumen 
includes an orifice in the surface of the lumen located 40 
between the upstream port and the downstream port and 
wherein the upstream port is coupled to an air pressure 
source (e.g., 70-150 psi air supply); (d) a second valve 
coupled in fluid communication to the downstream port of 
the lumen; (e) controller means electrically coupled to the 45 
first valve and to the second valve; (f) moans responsive to 
the level of the fluid collected in the reservoir and electri- 
cally coupled to the controller means for providing electrical 
signals indicative of the level of the fluid in the reservoir lo 
the controller means; and (g) wherein the controller means 50 
conliuls ihe activaiiun of the first valve and the second 
valve, based on the electrical signals, to fill the reservoir and 
then to evacuate the reservoir and wherein the evacuated 
fluid is returned to the main fluid system via a check valve 
coupled in fluid communication with a third port of the 55 
reservoir. These and other objects of the instant invention are 
also achieved by providing a automatic fluid transfer system 
for transferring fluid from at least one source fluid system 
having a predictable (e.g., predetermined, constant, etc.) 
flow to a destination fluid system. Tht fluid tran.sfer system fso 
comprises: (a) a reservoir for receiving fluid from the at least 
one source fluid system and having a plurality of ports; (b) 
a first valve coupled in fluid communication between a first 
port of the reservoir and the at least one source fluid system; 
(c) a lumen (e.g., a Venturi tube) for conveying an air stream 65 
from an upstream port of the lumen toward a downstream 
port of the lumen wherein the lumen includes an orifice in 
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the surface of the liunen located between the upstream port 
and the downstream port and wherein the upstream port is 
coupled to an air pressure source (e.g., 70-150 psi air 
supply); (d) a second valve coupled in fluid communication 
to the downstream port of the lumen; (e) controller means 
electricaUy coupled to the first valve and to the second valve; 
and (f) wherein the controUer means controls the activation 
of the first valve and second valve to collect fluid from the 
at least one source fluid system into the reservoir and then 
to evacuate the reservoir, whereby the evacuated fluid is 
transferred to the destination fluid system via a check valve 
coupled in fluid communication with a third port of the 
reservoir. 

These and other objects of the instant invention are also 
achieved by providing a method for establishing a pressure 
source and a vacuum source. The method comprises the 
steps of: (a) providing an air pres.sure source (e.g., 70-150 
psi air supply) that dehvers an air stream; (b) coupling a 
lumen (e.g., a Venturi tube) to the air pressure source 
whereby the lumen conveys the air stream from an upstream 
port of the lumen toward a downstream port of the lumen 
and wherein the lumen includes an orifice in the surface of 
the lumen located between the upstream port and the down- 
stream port; (c) coupling a valve in fluid communication 
with the downstream port for opening and closing off the 
downstream port; (d) opening the valve to create a vacuum 
source at the orifice; and (e) closing the valve to create a 
pressure soiurce at the orifice. 

These and other objects of the instant invention arc also 
achieved by providing a method for recovering or transfer- 
ring fluid from a first location to a second location. The 
method comprises the steps of: (a) providing an air pressure 
source (e.g., 70-150 psi air supply) that delivers an air 
stream; (b) cx)uphng a lumen (e.g., a Venturi lube) lo the air 
pressure source whereby the lumen conveys the air stream 
from an upstream port of the lumen toward a downstream 
port of the lumen and wherein the lumen includes an orifice 
in the surface of the lumen located between the upstream 
port and the downstream port; (c) coupling a valve in fluid 
communication with the downstream port for opening and 
closing off the downstream pon; (d) coupling a first port of 
a reservoir in fluid communication with the orifice; (e) 
opening the valve to draw fluid from the first location into 
the reservoir through a second reservoir port; and (f) closing 
the valve to evacuate the fluid in the reservoir to the second 
location through a third reservoir port. 

These and other objects of the present invention are also 
achieved by providing a method for recovering escaping 
fluid (e.g., leaking fluid, accumulating fluid, etc.) from at 
least one escape point (e.g., a leak point, a collection point 
where accumulating fluid gathers) in a main fluid system and 
returning the escaping fluid thereto. The method comprises 
the steps of: (a) providing an air pressure source (e.g., 
70-150 psi air supply) that delivers an air stream; (b) 
coupling a lumen (e.g., a Venturi mbe) to the air pressure 
source whereby the lumen conveys the air stream from an 
upstream port of the lumen toward a downstream port of the 
lumen and wherein the lumen includes an orifice in the 
surface of the himen located between the upstream port and 
the downstream port; (c) coupling a first valve in fluid 
communication with the downstream port for opening and 
closing off the downstream pon; (d) coupling a first port of 
a reser\'oir in fluid communication with the orifice; (e) 
coupling a second port of the reservoir in fluid communi- 
cation with a second valve that is in fluid communication 
with the at least one escape point; and (Q controlling the 
operation of the first valve and the second valve to collect 
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escaping fluid in tiie reservoir through ihe second port and generator 104 (e.g., Bijur Part No. 27296) and a valve 106 

then to return the collected fluid to the main fluid system (Bijur Part No. 27299). The air pressure source 102 is 

through a third reservoir port. coupled to the pressure port (P) of the vacuum generator 104 

■nicsc and other objects of the present invention arc also ^^'^^ f„f ^X'^ '° ""t-f^*"** P*"? 

achieved by providing a method for transferring fluid from s vacuum generator 104. The valve 106 acts to either permit 

at least one source fluid system having a predictable flow to P°" ^ ^ °f ° ^^l ^tnaf Ph^e or to be closed 

a destination fluid system. Tbe method comprises the steps "'^ atmosphere. FIGSJ and 9 are fiinctional diagrams of 

of: (a) providing an air pressure source (e.g.; 70-150 psi Z J^, .mr "^^ 1 *^ 

supply) that delivers an air stream; (b coupling a lumen ^^^If ""^ "f"^ '>:ff if 

(c.^, a Vcnmri tube) to the air pressure sourci whereby the lo "GS. 8 and 9, the vacuum generator 104 basically com- 

lumen conveys the air stream from an upstream port of the P"^f » ^""j ^"T"" compnses a 

lumen toward a downstream port of the lumen and wherein tf*'' ^ . ^"^ ."^ i'n? • '^"^^ u 

the lumen includes an orifice in the surface of the lumen ^"""^^ ^ J^"" "^f "P"" '^J^, 

located between the upstream port and the downstream port; P^^^""* source 102 ^coupled to the pressure port (?) of the 

(c) coupling a first vllve in fluid communication whb the 15 Senerator 104 the air stream 105 creates a vacmiin 

downstream port for opening and closing off the down- P°" accordance wuh the BernotiUi 

stream port; (d) coupling a first port of a reservoir in fluid PP"??'*- k "^T''. T. f ^ Z'*''^ 

communicaUoD with the orifice; (e) coupUng a second port "odcmg the exhaust port OE). the air stream 105 is forced 

of the reservoir in fluid communication with a second valve f'^''^ ""^"^ 109 thereby gcncratmg a positive 

that is in fluid communication with the at least one source 20 Pressure at the vacuum port V. None of the prior art teadies 

fluid system; and (f) controlling the operation of the first "'^suggests the control of the vacuum generator s 104 

valve and the second valve to collect fluid from the at least "'^"^^^ ^""^ " P'*'''*"'"' '^'"'^ " 

one source fluid system into the reservoir through the second source 

port and then to transfer the collected fluid to the destination ^ exemplary apphcation of the pressure/vacuum gen- 
fluid system through a third reservoir port. 25 6™'°' is shown m FIG. 10 which depicts a fluid recovery 

system (hereinafter "FRS") 200. The FRS 200 is used as part 

DESCRIPTION OF THE DRAWINGS of a main fluid system. The main fluid system (e.g., a 

Other objects and many of the attendant advantages of 'i"" ^y^*^^) "oniprises any number of devict* that 

this invention wiU be readily appreciated as the same may be prone to leaks, mdu<hngtiibmg,c»nnector^ elbows, 

becomes better understood by reference to the following 30 flanges bearings, seals, gaskets, etc (all of which are not 

detailed description when considered in connection with the ^^'^} " is necessary to caphire the leaking fluid and return 

accompanying drawings wherein: " ^ fl""* 

^ . r ' ^ ^ Furthermore, in addition to restorinc leaking fluid to a 

nC 1 IS a summary of a prior art pumpmg system, n i / .u ci>c '>An i . i . i 

namely U.S. Pal. No. 2,400,651 (Marsh); « k u « f ^ aljso resiores accumulated 

_ ' ^ . r . . . 35 fluid back to the main fluid system. For example, the mam 

no. 2 IS a summary of ^^^^^ fluid system in a punch press machine may intentionally 

namely U.S. Pat. No. 2,522,077 (Wahl); overlubricate the slides/ways of the machine. As a result, an 

FIG. 3 is a summary of another prior art pumping system, accumulation of that lubricant occurs at an accumulation 

namely U.S. Pat. No. 2,664,911 (Thompson); point or a collection point (e.g., a coUection tray). The FRS 

FIG. 4 is a summary of another prior art pumping system, 40 200, being coupled to the accumulation/collection point, 

namely U.S. Pat. No. 4,770,610 (Rreckner); also restores the accumulated fluid back to the main fluid 

FIG. 5 is a summary of another prior art pumping system, system. Thus, it is within the broadest scope of the FRS 200 

namely U.S. Pat. No. 4,828,461 (Laempe); that the term "escape", "escaping", etc. as used throughout 

no. 6 is a summary of another prior art pumping system, application coveis both leaking fluid (i.e., unintentional 

namely U.S. Pat. No. 5,451,144 (French); 45 egress of fluid from the main fluid system) and accumulating 

HG. 7 is a block dia^ani of the present invention; ^i-e., intentional egress of fluid, at an accumulation 

CTi-e- A.- P.u point or a collection point, from the main fluid system) 

FIG. 8 is a functional diagram of the present mvention i.- * *l - ^ • n -j . 

. . , ^ . . . J... which cannot otherwise re-enter the mam flmd system 

with the exhaust port be mg in an open condition; without the FRS 200 

Ha 9 is a functional diagram of the present invention .^^^ ^^^^ ^ ^ ^ ^^^^^ ^ 

with the exhaust port m a closed conditioa; ^^^^^^^ ^^^ ^^ (indicated bv reference number 208) that 

FIG. 10 15 a block diagram of a first exemplary application connected to, or around, these escape points (not shown), 

of the present invention, known as a fluid recovery system jhis conduit 208 is in fluid connection \vith the inlet to the 

(FRS); and PRS 200. In particular, the conduit 208 is coupled to a 

FIG. 11 is a block diagram of a second exemplary 55 vacuum valve 210 (e.g., Bijur Part Nos. 27300/27310). The 

application of the present invention, known as a fluid vacuum valve 210 has an outlet coupled to a reservoir 212 

transfer system (FTS). (e.g., Bijur Part No. 27275). At a resevoir part 292 the 

DETAILED DESCRIFHON OF THE comprises a means 214 respo^ive to the level 

PREFERRED EMBODIMENT of the fluid being collected m the reservoir 212,- an example 

60 of such a means is an ultrasonic level detector (not shown). 

Referring now in detail to the various figures of the or any other type of level detection that provides a signal 
drawing wherein like reference characters refer to like parts, responsive to the level. In one embodiment, a liquid dual- 
there is shown at 100 in FIG. 7 a pressure/vaaium generator, level switch (e.g., Bijur Part No. 27301, 24 volts DC switch, 
which is assigned to Bijur Lubricating Corporation of 0.5 amps^) is used. The liquid dual-level switch comprises 
Bennington, Vt. 65 an upper switch 211, a lower switch 213 and a magnetic float 

The pressure/vacuum generator 100 comprises an air 215; when the reservoir 212 is empty, the magnetic float 215 

pressure source 102 (e.g., 70-150 psi air supply), a vacuum and the lower switch 213 are electromagoetically coupled. 
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and the lower switch 213 outputs an "empty" signal; when 
the reservoir 212 is full, the magnetic float 215 and the upper 
switch 211 are electromagnetically coupled, and the upper 
switch 211 outputs a "full" signal. The reservoir 212, at 
another reseA'oir port 291 is also in fluid communication s 
with the vacuum port (V) of the vacuum generator 104. The 
reservoir 212, at another port 293 is also in fluid commu- 
nication with an outlet check valve 216 (e.g., Bijur Part No. 
27302). The outlet check valve 216 is in fluid communica- 
tion with the main fluid system. A programmable logic 
controller (PLC) 218 (e.g., IDEC Micro-1 PLC, Type 
FC1A4E, Base 24 manufactured by IDEC Izumi Corp. of 
Japan, or any properly configured bgic device, e.g., a 
microprocessor, a microcontroller, etc.) is electrically 
coupled to the solenoids of the vacuum valve 210 and the 
valve 106), as well as to the means 214 responsive to the 
level of the fluid being collected (hereinafter the ''level 
means 214'*) in the reservoir 212. A drain 220 is provided in 
the reserv^oir 212 for maintenance purposes. 

Operation of the FRS 200 is as follows. To collect 
escaping fluid from the escape point(s), the PLC 218 
de-energizes the valve 106 (thereby opening the valve lo 
permit exhaust) while energizing the vacuum valve 210 
(opening the valve 210). This action causes a vacuum to be 
drawn in the reservoir 212. The result is that escaping fluid 
from the main fluid system is drawn into the reservoir 212 
through the vacuum valve 210. As fluid is drawn in and 
when the fluid level causes the magnetic float 215 to be 
adjacent the upper switch 211, the liquid dual-level switch 
outputs the "fidl" signal to the PLC 218, thereby causing the 3Q 
PLC 218 to de-energize the vacuum valve 210 (closing the 
vacuum valve 210) while energizing the valve 106. Ener- 
gizing the valve 106, closes off the exhaust port, E, of the 
vacuum generator 104 which, as discussed above, converts 
the vacuum port, V, into a pressure port. This action pushes 35 
the collected fluid out of the reservoir 212, through the outlet 
check valve 216 and back to the main fluid system 205 (or 
even to a liquid waste container, not shown). As the fluid 
leaves the reservoir 212, the magnetic float 215 falls; when 
the magnetic float 215 is adjacent to the lower switch 213, 
the "empty" signal is transmitted to the PLC 218 which then 
de-energizes the valve 106 and re -energizes the vacuum 
valve 210. This cycle is then repeated. 

It should be understood that a plurality of conduits, 
lumens, collection points, etc. (indicated by reference num- 45 
ber 208) fi"om various escape points in the main fluid system, 
each with a respective vacuum valve 210, can be coupled to 
the reservoir 212; each vacuum valve 210 is also electrically 
coupled to the PLC 218. Thus, the PLC 218 can control each 
vacuum valve 210 in sequence (e.g., activate one vacuum 50 
valve 210 for 10 seconds while keeping all other vacuum 
valves 210 closed; then shutting off that vacuiun valve while 
opening another vacuum valve 210, and repeating the cycle). 

It should also be understood that only a single pres.sure/ 
vacuum generator 100 and reservoir (e.g., reservoir 212 or 55 
312) are required to service a multiplicity of vacuum valves 
(e.g., vacuum valves 210 or 310), as shown in FIGS. 10-11. 

It should also be understood that the level means 214 in 
the FRS 200 covers all types of mechanisms that couple the 
level of the fluid collected in the reservoir 212 to the valve fio 
106 and the vacuum valve 210. In other words, as shown, the 
level means 214 provides an electrical signal to the PLC 218 
which, in turn, controls the respective solenoids of the valve 
106 and the vacuiun valve 210 at the appropriate times. 
However, it is within the broadest scope of the FRS 200 that 65 
the level means 214 includes a direct interface with the valve 
106 and the vacuum valve 210 so that movement of the level 
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means 214 closes/opens the valve 106 while closing/ 
opening the vacuum valve 210. 

Another exemplary application of the pressure/vacuum 
generator is shown in FIG. 11 which depicts an automatic 
fluid transfer system (hereinafter "FTS" 300). The FTS 300 
is similar to the FRS 200, except that the FTS 300 involves 
transferring a source fluid from a source fluid system 303, 
having a predictable (e.g., predetermined, constant, etc.) 
flow, to a destination fluid system 305. Since the flow of the 
source fluid system 303 is predictable, there is no need to 
monitor the level of the fluid collecting in the reservoir 312. 
As a resiih, the PLC 318 (or sequential timer, or other timing 
devices) can operate on a timing basis rather than having to 
sense the reservoir 312 fluid level. Other than that, the 
components of the FTS 300 correspond to the components 
of the FRS 200, whereby the reference numbers beginning 
with "3 — " are the same for those reference niunbers begin- 
ning with ''2 — Furthermore, as shown in FIG. 11, the FTS 
300 can operate using a plurality of source fluid systems 303 
(each having a predictable, e.g., predetermined, constant, 
etc., flow) for transferring source fluids from each of their 
respective source fluid systems to the destination fluid 
system 305. 

The important aspect of the pressure/vacuum generator 
100 is the automatic valving of the exhaust port, E, of the 
vacuum generator 104. Valving the exhaust port permits the 
use of a single source to act as both the "puller** and "pusher" 
of a fluid while using only a single valve (106). This 
increases the reliability of any system (e.g., the FRS 200/ 
FTS 300) which uses the pressure/vacuum generator 100 by 
decreasing the number of components that can fail while 
reducing the cost of the fluid systems' operation. Thus, it 
should be understood that the present invention 100 has an 
unlimited number of applications and that the FRS 200 and 
the FTS 300 discussed above are only by way of example. 

It should be understood that the term "fluid" used 
throughout the present application includes both liquids and 
gases and therefore the pressure/vacuum generator 100, as 
well as the FRS 200 and FTS 300, discussed above, can all 
be implemented for gas systems also. In addition, the term 
"automatic" used throughout the present application identi- 
fies that there is no manual operation involved in order for 
the FRS 200 or the FTS 300 to operate. 

It should also be understood that where the valves 
depicted in the present application use electric solenoid 
control, other types of control (e.g., pneumatically- 
controlled valves) are also covered by the broadest scope of 
this invention. 

Without flirther elaboration, the foregoing will so fully 
illustrate my invention that others may, by applying current 
or future knowledge, readily adopt the same for use under 
various conditions of service. 

I claim: 

1. In a systenii for recovering or transferring fluid from a 
Oibl location to a second location, the imprt>vemenl com- 
prising: 

(a) a lumen for conveying an air stream from an upstream 
port of said lumen toward a downstream port of said 
lumen, said lumen including an orifice in the surface of 
said liunen located between said upstream port and said 
downstream port, said upstream port being coupled to 
an air pressure source; 

(b) a valve coupled in fluid communication with said 
downstream port for opening and closing off said 
downstream port; 

(c) a reservoir having a first port coupled to said orifice; 
and 
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(d) said orifice pulling a vacuum in said reservoir for 
dra>^'ing fluid firom the first location through a second 
reservoir port whenever said valve is open and said 
orifice pressurizing said reservoir to evacuate the fluid 
therein to the second location through a third reservoir 
port whenever said valve is closed, said lumen not 
being exposed to the fluid. 

2. The improvement of claim 1 wherein said lumen 
comprises a Venturi tube. 

3. An automatic fluid recover>' system for recovering fluid 
from a main fluid system having at least one escape point 
and returning the escaping fluid to the main system, said 
fluid recovery system comprising: 

(a) a reservoir for collecting the escaping fluid and having 
a first port, a second port and a third port; 

(b) a first valve coupled in fluid communication between 
said first port of said reservoir and the at least one 
escape point; 

(c) a lumen for conveying an air stream from an upstream 
port of said lumen toward a downstream port of said 
lumen, said himen including an orifice in the surface of 
said lumen located between said upstream port and said 
downstream port, said upstream port being coupled to 
an air pressure source, and said orifice being coupled to 
said second reservoir port, said lumen not being 
exposed to the fluid; 

(d) a second valve coupled in fluid communication to said 
downstream port of said lumen; 

(c) controller means electrically coupled to said first valve 
and to said second valve; 

(0 means responsive to the level of the fluid collected in 
said reservoir electrically coupled to said conLroUer 
means for providing electrical signals indicative of the 
level of the fluid in said reservoir to said controller 
means; and 

(g) wherein said controller means controls the activation 35 
of said first valve and said second valve, based on said 
electrical signals, to fill said reservoir and then to 
evacuate said reservoir, said evacuated fluid being 
returned ,to said main fluid system via a check valve 
coupled in fluid communication with said third port of ^ 
said reservoir. 

4. The fluid recovery system of claim 3 wherein said first 
valve is normally closed and is opened when activated by 
said a)ntr(»ller means. 

5. The fluid recovery system of claim 3 wherein said 
second valve is normally open and is closed when activated 
by said controller means. 

6. The fluid recovery system of claim 3 wherein said 
himen comprises a Venmri tube. 

7. The fluid recovery system of claim 3 wherein said level 
detecting means responsive to said level of the fluid col- 
lected in said reservoir is a fluid dual-level switch that 
comprises: 

(a) float portion that floats on the fluid collected in said 
reservoir; 

(b) an upper switch portion which, when elcctromagneti- 
cally coupled to said float portion, generates a first 
electrical signal to said controller means indicative of a 
full reservoir; and 

(c) a lower switch portion which, when electromagnet!- 
cally coupled to said float portion, generates a second 
electrical signal to said controller means indicative of 
an empty reservoir. 

8. An automatic fluid transfer system for transferring fluid 
from at least one source fluid system having a predictable 
flow to a destination fluid system, said fluid transfer system 
comprising: . 
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(a) a reservoir for receiving fluid from the at least one 
source fluid system and having a first port, a second 
port and a third port; 

(b) a first valve coupled in fluid communication between 
said first port of said reservoir and the at least one 
source fluid system; 

(c) a lumen for conveying ao air stream from an upstream 
port of said lumen toward a downstream port of said 
lumen, said lumen including an orifice in the surface of 
said lumen located between said upstream port and said 
downstream port, said upstream port being coupled to 
an air pressure source, and said orifice being coupled to 
said second reservoir port; 

(d) a second valve coupled in fluid communication to said 
downstream port of said lumen; 

(e) controller means electrically coupled to said first valve 
and to said second valve; and 

(f) wherein said controller means controls the activation 
of said first valve and said second valve to collect fluid 
from the at least one source fluid system into said 
reservoir and then to evacuate said reservoir, said 
evacuated fluid being transferred to the destination fluid 
system via a check valve coupled in fluid communica- 
tion with said third port of said reservoir, said lumen 
not being exposed to the fluid. 

9. The fluid recovery system of claim 8 wherein said first 
valve is normally closed and is opened when activated by 
said controller means. 

10. The fluid recovery system of claim 8 wherein said 
second valve is normally open and is closed when activated 
by said controller means. 

11. The fluid recovery system of claim 8 wherein said 
lumen comprises a Venturi tube. 

12. A method for recovering or transferring fluid from a 
first location to a second location, said method comprising 
the steps of: 

(a) providing an air pressure source that delivers ao air 
stream; 

(b) coupling a lumen to said air pressure source, said 
lumen conveying said air stream from an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
lumen located between said upstream port and said 
downstream port; 

(c) coupling a valve in fluid communication with said 
downstream port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; 

(e) opening said valve to draw fluid from the first location 
into said reservoir through a second reservoir port; and 

(f) closing said valve to evacuate the fluid in said reservoir 
to the second location through a third reservoir port. 

13. The method of claim 12 wherein said lumen com- 
prises a Venturi tube. 

14. A method for recovering escaping fluid firom at least 
one escape point in a main fluid system and returning the 
escaping fluid thereto, said method comprising the steps of: 

(a) providing an air pressure source that delivers an air 
• stream; 

' (b) coupling a lumen to said air pressure source, said 
lumen conveying said air stream from an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
lumen located between said upstream port and said 
downstream port; 
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(c) coupling a first valve in fluid commimicatioo with said 
dowQSticam port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; 

(e) coupling a second port of said reservoir in fluid 
communication with a second valve that is in fluid 
communication with the at least one escape point; and 

(f) controlling the operation of said first valve and said 
second valve to collect escaping fluid in said reservoir 
through said second port and then to return the col- 
lected fluid to the main fluid system through a third 
reservoir port. 

15. The method of claim 14 wherein said step of control- 
ling the operation of said first valve and said second valve 
comprises: 

(a) opening said first and second valves to draw fluid from 
the at least one escape point into said reservoir through 
said second reservoir port; 

(b) detecting the level of fluid collecting in said reservoir; 

(c) closing said first and second valves, whenever the 
detected level is full in said reservoir, to evacuate the 
fluid in said reservoir through said third reservoir port 
to return the escaping fluid the main fluid system; 

(d) opening said first and second valves whenever the 
delected level is empty in said reservoir; and 

(e) repeating steps (a)-{d). 

16. The method of claim 15 wherein said^step of detecting 
the level of fluid collecting in said reservoir comprises: 

(a) providing a valve controller for controlling said first 
and second valves; 

(b) providing a first electrical switch adjacent the bottom 
of said reservoir; 

(c) providing a second electrical switch adiacent the top of 
said reservoir; 

(d) providing a magnetic float that is moved by the fluid 
collecting in said reservoir wherein said magnetic float 
electromag]Deticaily couples to said first electrical 
s^^atch when said reservoir is empty and wherein said 
magnetic float electromagnetically couples to said sec- 
ond electrical switch whenever said reservoir is full; 

(e) transmitting a first electrical signal to said valve 
controller whenever said first electrical switch is elec- 
tromagnetically coupled to said magnetic float and 
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transmitting a second electrical signal to said valve 
controller whenever said second electrical switch is 
electromagnetically coupled to said magnetic float. 

17. The method of claim 14 wherein said lumen com- 
prises a Venturi mbe. 

18. A method tor transferring fluid from at least one 
source fluid system having a predictable flow to a destina- 
tion fluid system, said method comprising the steps of: 

(a) providing an air pressure source that delivers an air 
stream; 

(b) coupling a limien to said air pressure source, said 
lumen conveying said air stream fi'om an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
liunen located between said upstream port and said 
downstream port; 

(c) coupling a first valve in flm'd communication with said 
downstream port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; 

(e) coupling a second port of said reservoir in fluid 
communication with a second valve that is in fluid 
communication with the at least one source fluid sys- 
tem; and 

(f) controlling the operation of said first valve and said 
second valve to coUect fluid from the at least one source 
fluid system into said reservoir through said second 
port and then to transfer the collected fluid to the 
destination fluid system through a third reservoir port. 

19. The method of claim 18 wherein said step of control- 
ling the operation of said first valve and said second valve 
comprises: 

(a) opening said first and second valves to draw fluid from 
the at least one source fluid system into said reservoir 
through said sccund reservoir purl; 

(b) closing said first and second valves to evacuate the 
fluid in said reservoir through said third reservoir port 
to transfer the fluid to the destination fluid system; 

(c) opening said first and second valves; and 

(d) repealing steps (a)-(c). 

20. The method of claim 18 wherein said lumen com- 
prises a Venturi mbe. 
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iB\ Evidence for Claims 1-24 - Entered 

The following items (1) - (35) listed below are hereby entered as evidence entered by 
the Examiner. Also listed for each item is where said evidence was entered into the record 
by the Examiner. 

(1 ) Copy of US Patent Number 5988221 ("Walker, Dewey W."). This evidence was 
entered into the record by the Examiner on Notice of Reference Cited line A of the Office 
Action mailed 01/21/2005. 

(2) Reference US Patent Number 2346728 ("Carlson"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(3) Reference US Patent Number 2514059 ("Hicks et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(4) Reference US Patent Number 3467301 ("Doyle et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(5) Reference US Patent Number 3623500 ("Hoy"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(6) Reference US Patent Number 3712331 ("Otto"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(7) Reference US Patent Number 3730228 ("Gibbs, Sr."). This evidence was entered 
Into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(8) Reference US Patent Number 381 1462 ("Feliz"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(9) Reference US Patent Number 3882565 ("Inwin et al."). This evidence was entered 
Into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(1 0) Reference US Patent Number 3958297 ("Hukuba et al. "). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

I 

(1 1) Reference US Patent Number 4133347 ("Mercer"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(12) Reference US Patent Number 4180102 ("Larkin"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(1 3) Reference US Patent Number 4223702 ("Cook"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(14) Reference US Patent Number 4231 595 ("Knutsen"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(15) Reference US Patent Number 4650224 ("Smith"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(16) Reference US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(17) Reference US Patent Number 4796926 ("Rapsilver"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(18) Reference US Patent Number 4854349 ("Foreman"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(1 9) Reference US Patent Number 5023959 ("Mercer"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(20) Reference US Patent Number 5078180 ("Collins"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(21) Reference US Patent Number 5244003 ("Boomgaarden"). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(22) Reference US Patent Number 5247974 ("Sargent et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(23) Reference US Patent Nunfiber 5636648 ("O'Brien et al."). This evidence was entered 
Into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(24) Reference US Patent Number 5653262 ("Hanemaayer"). This evidence was entered 
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TOWER DRIVEN OPEBATING MEANS mn 
EXTENSIBLE AND RiTOACT^JM aSmS* 

EmO Carlson, Detroit, Mich. 
Application October 20, 19«, Serial No. 415.674 
2 Claims. (a. 254~-135) 



This Invention relates to telescoping radio an- 
tennae, and operating means therefor, and Is 
particularly concerned with the provision of im- 
proved means, of simple, compact, rugged and 
foolproof character, whereby telescoping antenna 
sections and the like may be operated, to extend 
and retract the same, the operation being con- 
trollable from a remote point if desired, and the 
arrangement being such as to provide aulck op- 
eration of the parts. 

Another object is to provide such a power-op- 
erating mechanism which is so arranged that no 
damage can be done to the operating parts if the 
antenna is retracted or extended b|hM^ orla 
event of an attempt to drive it beyond the fully 
extended or retracted portion by means of the 
power actuating mechanism. w wie 

Other objects and advantages wiU be apparent 
from the following description, whereto^, 
ence is made to the accompanying diawins U- 
lustrattog preferred embodiment of the Invratlon 
and wherein similar reference numerals deslg. 
nate similar parts throughout the the severll 

In the drawing: 

Rg. 1 ^ a fragmentary side elevational view of 
•ine front porUon of a motor car. sKag the 

^ ^'"^ constrSSK 
cordance with the present invention. 

mg. 2 is a view partly in substantially central 
ongitudinal section and partly In sWe^^ 

^ ^""^ * scale a^ta. 
dicatlng the manner of InstaUatlon thereof 

^ enlarged snbstantially diametric 
ss^a oi the driving. me«!hanlsm and adja^? 

-hf^^'r^t t% substantially on 

ft^ ^' *a the direc- 

tum of the arrows. 

J^;«^ ^ a frBSmentary sectional detail of the 

**' ^ members, 
showing the manner In which they engage the 
actuating cable; and ^&<^se lae 

Rff- 6 Is a horizonta! section taken substantial- 
^ <m the line e~6 of Pig. 3. and looking in the 
direction of the arrows; 

Ref»rii« now to the drawing, reference char- 
acter 10 designates the fender of a motorcar 
Which is illustrated as supporting the enS? 

'^^^^ mechanism, although it will 
»f<.h^\»^, appreciated that the antenna itself 
might be located or supported in any other de- 
sii^ position or manner, and that the extensible 
and retractable sections might to fact be In- 



tended to serve as a mast or support or the like 
rather than as an antenna. 

The illustrated antenna is formed in three sec- 
aons. the lowermost of which, designated (2 Is 
0 flxed. whUe the two telescoping sections i 3-1 1 4 
are slldable therein, and retained against un- 
wanted separation by reduced neck portions as 
itrl! cooperating enlarged ends (undesig- 
nated) in the usual manner. 

" «^ ^f'^H°^. constituting a basic support 

fa f*^i^* ^""^ ^ a short sleevfe 

18, Which is threaded at its top to receive the 
clamping nut 20. A shouldered bushing 2S 
111 insulating material, and a coacting in- 

^.^^^^ fitted over the sleeve 18 

?^hf!«fS*^? *° be clamped, when the nut 20 is 
tightened, to retam the assembly in position 
T^ l «0 to the manner clearly shoS 

^ -,,^^"5®^ t° °^ the sleeve 18 is a 

supporting bracket 28 of inverted u-form, the de^ 
Which carry the electric motor 
30. "Hie motor shait 33 is axially aligned with 
toe tel^coping antenna sections/and ^ holTow 
20 The motor is of the reversible type 

h»«.5i?''*''^®, °f the variety having a 

h^cally coiled external wrapping, SB of do? 
toe like, IS attached to the topmost aite Ja sec^ 
80 ^""^ ^tends downwardly through the 

^^T^'r^l^ ^^^'"^^ the hoS^motS 
SiS.^ t''^'^^'''^^ '^"^^g secured to and 
d^pendmg from toe motor. Enough of the flS- 

S^\Sd^rf *° ^"^'^ eSiSc^of^t; 

a^ndTr^ijrSeff^ 

Kxed upon toe motor shaft In the soace hP 
Se4S'isT*r bottom^or- the^^t'e^'; 

assembly Is a driving mechanism, best shoWin 
Pie. S, consisting of a hollow body portion B^fh^ 

Sfrh^'^^K^^^ slottod am sTto per! 

mlt the cable 35 to pass freely therethrough end 

°* J'^^^ted drlverrSch Of S 

67 Of each driver Is arranged transversely between 
the nose and flyweight sections, in such 
«. Jk** Portion; which Is providS wit^ 

n threads correawndlng to and adapted to 2S 
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v/ith the helieal coxiflguratiQn of the exterior of 
the cable formed by the wrapping, may move to 
and ftom engagement with such surface. The fly- 
weight sections are heavier than the nose sec- 
tions, and farther from the center of rotation, so ' 
that rotation of the motor shaft tends to throw 
the flyweight sections outwardly, forcing the 
threaded nose sections 86 inwardly and against 
the wire wrapidng, pressure being maintained in 
this fashion to raise or lower the antenna, as the 
case may be. Centrifugal pressure may be aug- 
mented, if desired, by an endless spring 60 
wrapped around and tending to contract the nose 
portions. 

Jn event the antenna sticks, or is held, or is 
manipulated 1^ hand, or if an attempt is made to 
drive the antenna beyond the end of its move- 
ment, the toothed nose portions simply ratdiet 
over the helical cable winding, the drivers rocking 
on their pins 57. 

A source of current 6i and operating switch 62 
are dlagrammatically illustrated in Fig. 2. A 
spring 64 tends to center the switch, which is mov- 
able to one contact marked "Up" to raise the 
antenna, and to another contact marked ''Dn" to 
turn the motor in the reverse direction, to lower 
the antenna. The direction of rotation of the 
motor In lowering the antenna is such as to tend 
to coll the cable in the can, and ylce-versa. I 
have found that the cable will in this manner coll 
• itself in and uncoil from the; container without 
tB-Tigl ^T^g or catching. 

It is to be noted that although the lower end 
of the cable is held against twisting, the upper 
end is free to turn. This turning or twisting of 
the upper end of the cable may take place either 
with or Independently of the section 14, and oc- 
curs to the extent which is necessary to enable 
colllniir Aiui uncoiling of the portion in the con- 
tainer 40. In the shown construction the cable is 
fast in the section 14, and the latter is rotatable 
in the section 15, although this Is a matter of 
choice. 

Z am aware that the invention may be embodied 
in other si>eclfic forms without departing from 
the flsiirit or essential attributes thereof, and I 
therefore desire the present embodiment to be 
considered in all respects as . illustrative and not 
restrictive; reference being had to the appended 
cltims rather than to the foregoing description 
to indicate the scope of the inventiim. 



* Idaim: 

1. ICtoQS for actuating a desired element Ion* 
gitudlnally, comprising in combination with a 
flexible caUe secured at its &id to said element 

5 and having a helical surface configuration, a con- 
tainer into which said cable may be coiled, means 
for securing the other end of the cable in the con- 
taluer and against unwanted twisting about its 
longitudinal axis, a power source, driving nut 

10 means comprising oppositely arranged pivoted 
arms each carrying threads on its inner face at 
one end and weighted at its other end whereby 
centrifugal action may move the threaded faces 
toward the cable and engage the helical surface 

15 thereof, said driving nut means being rotatable by 
the power means but held against longitudinal 
movement with the cable, whereby upon rotation 
of said nut means the cable and the actuated de- 
ment attached thereto may be moved longitu- 

20 dlnally, the cable being concomitantly moved into 
or out of the container, depending upon the di- 
rection of rotation of the nut means, that por- 
tion of the cable engaged by said nut means being 
rotatable about its own axis sufficiently to permit 

25 coiling and uncoiling of the cable within the con- 
tainer, and the nut means being arranged to turn 
' in a direction tending to coil the cable when mov- 
ing the cable into the container, and in a direction 
tending to uncoU the cable when movixig the 

30 cable out of the container. 

2. Means for actuating a cable having a helical 
surface configuration longitudinally into and out 
of a coiled condition without rotating the coil 
bodily, comprising a fixed container in which the 

35 cable is adapted to lie in substantially circular 
colls, means for securing one end of the cable in 
the container and against imwan£ed tiuning 
about its own axis, a driving hut comprising 
threaded members centrifugal movable into en- 

40 gagement with the helical surface configuration 
of the cable and rotatable thereabout, means for 
holding the nut against longitudinal movement, 
whereby rotation of the nut drives the cable lon- 
gitudinally into and out of ttie container, while 

45 twisting the cable sufficiently to coU and/or un- 
coil the same, the axis of rotation of the nut be- 
ing substantially parallel to the axis of the coil- 
receiving portion of the container and of the coll 
of cable when the caUe is coiled in the container. 
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UNITED STATES 

James bL . flicks. Waterbury, . and Raymond S. 
EOls, Wa^tertown. Connvassignors to The Bris- 
. . . tol Ckim . 
of Conned 

^. :" i'caato&'-(CL.2«5---90)- *' ' : 

The invention relates to coupling devices for ting are divided upon a plane substantiaUy wltii- 
fiexible metallic hose, and more especiaUy to a in which lies the axis of the hose. By this ex- 
Coupling which may be appUed to a section of pedient said fittings may be laterally appUed, and 
such hose by purely.- inTOljanical. m retained in place by suitable con- 

wlthout the necessity of solderii^ straining means. Wr the purpose of restricting 

Ing or other awUcations of high temperature. flexiirie to a single plane, provision Is made for 

to the interconnection of sections of flexible . connecttog the clamping fittings at opposite ex- 
metallic hose of the bellows type. or. in: the pro- treinities of the section of flexible hose by means 
vision of solid couplings, whereby such hose may df diametrically opposed resilient rods, sfcrii», or 
be connected to a rigid piping system or to a 10 wire of spri^^^ 

pressure vessel, there.arises the problem of pro-- ^ vent longitudhial changes in the dhnensions of 
viding ready means for establishing such con- the coupUng. and also to reduce the tendency 
nection without the need of highly saiecialized toward the development of kinks or sharp bends 
tools or of treatmimt. involving the subjection of In the drawings. Fig. 1 is a side elevation, 
portions of the flexible hose to high tempera- l*; partly in section, of a flexible coupling; embody- 
*^ires» . . : iiig. the principles of the tavention. 

,It is an object of the present invention to pro- Pig. 2 is an end elevation, partly In seetloii 
vide a coupling, whereby a section of flexible me- taken on the Ihie A-^A in Pig 1. ' 
taJlic hose may be quickly and positive coni Pigs. 3 and 4 are side and end elevations re- 
nected to a rigid structure by purely mechanical 20 spectively, of certain elements of the device 
means. shown in Pig. 1. 

It is a further object to provide a coupling of . Pig. 5 is an end elevation of an element adapt- 
the jEibove dass. ?rtiich may be repeatedly/ dls- ed to coact with the elements shown in Pigs, 3 
assembled and re-assembled. ; v and 4 in (effecting the purpose of the invention. 

It is a further object to provide a; coupling of Pigs. 6 and 7 are side and end elevations, re- 
. the above nature adapted to Ixistallalton witiiin^, ^ of a type of element which may be 

a testricted space. ; substituted for the elements shown in Pigs. 3 

It is a further object to provide a coupling of and 4. " 
the above nature adapted to installation .with a Pig, 8 is a side elevation partly in section, and 
minimum sacrifice of desired flexibility, ixi the ao to a reduced scale, of ie^ differential manometer 
portions of metallic hose to which it is applied. incori3orating in its structure a coupling invbiv- 

It is a further object to provide a cou];^g^;Of ; ing the invention, 
the above nature which may be adasited .to con- . . . jEleferring now to tbie drawings: In Pigs. 1 and 
straint of flexibility of the connected portion to . 2 is shown a flexible coupling enUx>dying toe 
a single plane of motion. 35 principles of the Invention. ^^^^^ 10 

It is a fiirther object to provide, i coupUng of designates a portion of flexible metaUic hose of 
the above native whlcOi is free from the texi^ the beilbws t^e, havtog annular convolutions 

to change its longitudlnid dimensions under the to which. It is required to fit solid portions! 
influence of tension or compression. :whereby there may be constituted a flexible tu- 

It is a further object to provide a bouiding jo Miu:. coupling betw^n said ^ 
which, ^Riiile fl e x i bl e, shall have a, minimum ihinal flttlhg 1 1 is provided with a threaded an^^ 
tehdency:to develop.kinks and sharp bends. ... milar portion 12; having a flattened end adapted 

In carrying out the purposes of the inventldri, : to. be Juxtaposed to a severed and trimmed end 
It is proposed to provide a danyilng fitting of the imetallic hid^ The portion of the fit- 
adwted to coaction with a section of fl^1;>le.45 ttog It. reinbte firom the thiraded p^ li^^^ 
metallic hose of the sorcalled "annular cohvb- be proVided with a cdnventibnal '^pe -thread as^ 
lution" type (as contrasted to that type iii which J^dwn. or maiy be btherwlse adapted'^^^^ ^ 
the convolution forms a contihiious heU^ nection to a tubular o¥ hoUoW: sthi(^ur^ to which : 

engage one or more convolutions at the extrem^'-^ .U is required that external bbtmection- be mad^^^ 
ity.of siidd section, and' IbngltudixiiEdly to coxninre^ desirable that the flttibs 1 1 : be pn)vided 

and maintain the same in fluid-tight engage- with an enlarge;d portion IS of hexagonal sec- 
ment with a solid fltting to which said hose lis to tioH. or : the. equivalent; : for^ engagement by a i 
be connected, tn view of the clrcumf^entlal suitable wrench or /spannev . tor faplUto 
nature of the grooros diaraeterizing t^ . Uy of the coupllng.^^^^^^^^^^^^^^^^^ . i ' ; < ; ■ . 

of metallic hose, the portlons.of ttie coacthig fit- 55 Two Identical elehicat^ 16 land 11, each of sbb- 
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-8tantlally . semicircular • coiifonnation, . ' Imve, 
formed upon the interior surf aces, coinplemen- 
taxy iwrtions of an internal thread;, adapted, 
when said dements are juxtaposed witdb their 
flat Xaces 16', IT' together, to provide a split nut 
adapted for engagement with the threaded por- 
tion 12 of the fitting I L Also formed upon the 
interior ciirved faces of the elements' IS uid IT 
are portions II and 19 respectively of an inter- 



and secured therein, as by soldering or brazing, 
are resilient metallic strips 32 and 38 of spring 
steel or the like, adapted for bending through a 
limited angle in a sense parallel to the planes of 
said surfaces, and at the same time to inhibit 
substantial bending in planes transverse to the 
planes of said surfaces, as wen as to maintain a 
fixed degree of Ipngitiidlnal Ee]paration between 
the elements to Which they are respectively at- 



nieUly - directed flange having rounded edges and 10 tached, : thus constituting a pair . of clamping 

adapted to enter the space between two cohvolu- — ^ -„4*-ui-. 

tions of Uie flexible hose portion 18,' after the 
same have been separated by a suitable spread- 
trig tooL The portions of the elementis 16 and IT 
exterior to the thrisaded parts are formed to a 
smooth surface of cylindrical curvature such that 
when said elements axe placed in engagement, to 
form a hiit^ said surfaces will have a truly circular 
Gonfpmiaticm. A solid ring 26/ bored on the in 



members adapted to cooperate, with a suitable 
length of metallic hose in carrying out the pur- 
pctses of the Invention. 
The selected portion of hose, being suitably 
15 trimmed at, its extoemities, and at a distance 
apart detehnined by the spacing of the internal 
flange members on the spaced-apart' semicircular 
haK-nuts, the interstices between adjacent con- 
volutions are opened by means of a suitable 



terior to have a curvature cbrresi)6nding to the 20 spreading tool, and the flanges placed in said in- 
exterior surf ace of the elements 16 and IT, is terstices, the flat surfaces 16% IT' of elements 
adapted to be forced over siaid surf ace when said being brought into engagement; providixig com- 
riemehts aro in engagement, whereby to coordi- plete encirdemeht of the ends of the flexible 
nate them into aih integral element having, a metallic hose portion, and the internally threaded 
continuous thread adapted to' engagement with 25 portions of said elements combining to form a 
tl^ threaded portion of the fltting II. The ele- thread for engagement by the threaded portions 
m^ts 16 and IT may have formed upon their ex- of the fittings II and 2S. The riogs 20 and 24 
teribr surfaces flattened pmrtions 21. adiaptable are forced over the cylindrical surfaces of the 
to (engagement by a wrench, whereby, when isaid corresponding nut-elements, incorporating each 
elements are coordinated into an integral nut 30 into a complete unit, after which the fittings are 



the same may be effectively • tighten e d upon 
the threadied portion 12 of thie fltting II. 

"Where it is required only to provide a coupling 
between; a rigid structure, such, as a standard 



screwed into place, engaging the convolutions of 
the flexible hose portion yiiich lie between the 
ends of the fittings and the corresponding in- 
ternal flanges, and compressing said convolutions 



piping syston, and a section of flexible hose of 39 between said flattened faces and said flanges. If 

desired, there may be placed between the end of 
each fltting and the compressed convolutions of 
the flexible metallic hose a washer or gasket, as 
shown at 26 in fig. 1, whereby in some instances 
40 to improve the joint sp formed. There may also 
if desired be provided a resilient washer as shown 
at 2T in Pig. 1, Interposed between the retaining 
ring and the enlarged portion of the solid fltting, 
whereby to exert an axial constraint betwe^ saXd 



indeterminate length, the combination as thus 
far described constitutes the only necessary ap- 
paratus; and a fltiid-tifi^t joint may be made ac- 
cording to, the method presently to b6 described. 
Where it is desired that there be provided be- 
tween two rigid bodies a couxding of limited in- 
variable length, fiexible for deflection through a 
small angle in one plane, and substantially in- 
flexible in all other directions, there is sheeted a 



portion 10 of flexible metallic hose suited to the 45 fitting and ring, effectively preventing any tend- 



dlmensions of the fitting 1 1 and associated parts 
as hereinabove described, and of a lehgtii . suited 
to the distance to be niaintained between said 
bodies. One end of said hose pcirtion being 
adapted to connection to the c6ppex«tizig ele- 
ments described, the remote end is provided with 
an assembly similar in all respects to ttist set 
forth, whereby to form a further rigid connec- 
tion. This comprises semicircular portions 22 



cxicy of the latter to shift out of complete re- 
taining engagement with the semicircular 
elements. 

In Figs. 6 and 7 Is shown a form of clamping 
50 member which may be used alternatively with 
those shown in Pigs. 3 and 4 for the purpose of 
providing a fiexible connection of fixed length 
betwem two solid fittings in the same manner 
as said last-named members are used. A semi- 



and 23 identical in all respects with the portions 55 circular element 36 is formed similar in all re- 



16 and IT, together with a solid ring 24 identical 
with the ring 20 and adapted for maintaining the 
portions 22 and 23 in definite engagement to 
form a split hut. A solid flttlxig 26 shxiilar to the 
fitting I I is provided with an intemaUy proj^t- 
ing threaded portion, not shown: in the drawings, 
but identical to the portion 12 of the fitting I I, 
adapted tb ^igage the intemal thread formed by 
the coacting elements 22 and 23. The fitting 26 



spects to either of the elements 16— IT, with 
the exception that instead of a fiat strap of 
resilient material secured in a slot for the pur- 
pose of establishing connection to the similar 
«A elment at the remote end of the coupling, there 
is provided a wire 36 of spring steel, or eatiiv- 
alent material having circular cross section, said 
wire being secured In a hole 3T drilled in the ma- 
terial of the fitthig 36. A further feature 



may be provided with any convenient means for ^ ^ wherein the member shown in Figs. 6 and 7 dlf- 



extemal connection; and, while this may be bxi 
internal thread similar to that in the fltting II. 
it Is here shown as an external threaded . portion 
26 adapted for engagemeh suitiable nut 

The elements 16 iand IT axe pro 
ametrically opposed slpte ;38 and 31 formed, a,s 

oillllng, at pointii 90 djecnit^ 
plane surf iices 16', ITf of 8aid ;^teinent^^^^ 
liar slots are formed in the cbrreapraidihli; parts 



fers from those shown in Figs. 3 and 4 is found 
in the omissibn of the flattened surfaces 21 
shown in Pig- i, and the provision of a radial 
opening 36 formed in the outer periphery of the 
•Q fltthig and adapted to ehgafifement by a suitable 
spanner for the purpose of rotating tiie element, 
when ccunbtned with similar part to form a 
complete nut for coacting with the externally: 
threaded portion of the solid fltting. It is un- 



of tlie elementa aa and. li/ Plac^^^^^ teirtood tbat the iieplacement of the flat sur^ 
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faces II hy the opening IS Is not necessuiUy re- 
stricted to tbat fonn of element whkHx Is pro- 
vided with the wire 36 Instead of a flat strip of 
0pring material, but is adapted to any form of 
Interconnection within the spirit of the inven- 
tion» and that said elements may be provided 
with any superficial conformation adapted to 
engagement by a suitable wrenclh or Cfpanner. 
There has thus been provided for flddble me- 



6 



through said strips or wires 49. said perpendlctt-* 
lar planff either pfti£g<n g through or extending 
substantially paraUel to the longitudinal axis d 
the bellows 4S. . 

Secured to the fitUng 48 is a tubular struc« 
ture SO, extending into the main body of tht 
housing 40» and terminating In an enlarged head 
portion SI, said structure and head jwrtion, to« 
gether with the flexible ..coupling, forming an 



tallic hose of the "anntilar convolution" type a lo Inner shell or housing, movable through a limited 



coupling whereby to jtiroduce a fluid tight seal 
between said hose and a rigid structure, with a 
i»^tt^tm«fw number of i^omponent i^uts, and one 
which, by virtue of the incorporatimi of the fune- 



angle as permitted by the flexible hose, portion 
41 and constrained by the strips 49; The in- 
terior of said inner sheU or housing is in free 
communication witti the atmosphere through the 



tions of an internally directed flange and a split 15 aperture in the end of the projection 44, and 



nut in a common element, effects the desired 
result by means of an assembly having a* mtni- 
mum diameter in excess of that of the hose ma- 
terial, and is hence adapted to use in restricted 



is completely sealed from the interior of the 
housing 40. Rigidly mounted on the end of the 
projection 44 and extending within the inner 
sheU or housing as above constituted Is a sup- 



spaces« As an example of the special adapt- 20 port 62 having joumalled therein a shaft mem- 



ability of, a coupling of the type incorporating 
the principles of the invention to use in a re- 
stricted spaiee, there is shown in Fig. 8 a view, 
partly in section, of a differential fluid-pressure 
meter utilizing such a coupling member as a 
flexible seal between internal and atmospheric 
pressure. This type of instrument is fully dis- 
closed and claimed in copending application Se- 
rial No. 483.824. filed April 20, 1943, by James 
R. Hicks, one- of the present applicants, now 
Patent No. 2,441.882. 

Referring to Fig. 8, the numeral 40 designates 
an extended shell, housing or meter body adapt- 
ed to contain elements of a measuring instru- 



ber S3 for free rotation, and extending through 
the mounting in the aperture at the end of the 
projection 44, and externally of the meter body 
adapted for attachment of an index, pointer, or 
other instrumentality, not shown in the drawing, 
whereby to measure or ottierwlse utilize the 
angular deflection of said shaft member. Car- 
ried by the inner end of the shaft member 53, 
within the enlarged portion 51 of the inner mov- 
30 able housing, is a drum or sector member 54, said 
sector member being operatlvely cozmected to 
the interior walls of the enlarged portion 51 by 
link members 55 whereby motion of the inner 
housing in its plane of freedom will impart angu- 



mentality presently to be described, and having lar motion -to said sector member and thereby 



a removable cover-plate 41. whereby access may 
be had to said elements. Intemaily attached to 
one end of said housing is a closed expansible 
bellows member 42 having' its interior in com- 
munication with a. conduit 48. and adapted to 
vary its linear dimensions in correspondence with 
the difference in magnitude between a fluid 
pressure Interiorly applied through said conduit 
and pre&ure applied to the outside surface of 



to the shaft member 53. A flexible link 51 pro- 
vides oijerative connection between the inner 
extremity of the bellows member 42 and the outer 
surface of the head portion 51, to cause said 
4Q head portion to partake of deflections of said 
bellows member with variations in differential 
pressure to which the same is subjected. Thus, 
the deflected position of the <«n^r housing in 
the plane of motion permitted by ihe flexible 



said, be^ows. Latera^^xtending from^ the eouid^ wiU be representative of ttie magnitude 

differential pressure between the conduits 
43 and 45. and this, being communicated through 
the links 55 and 56 to the sector member 54 and 
thereby to the shaft 53, wiU impart to the latter 
50 a ixroportional angular deflection, whidi will be 
a measure of the differential pressure. 
. While no invention is. herein Claimed for the 
differential pressure gauge, all of which is cov- 
ered in the hereinbefore mentioned fficks aiq;>li- 
- . cation. Serial No. 483.824. it will be apparent that 
the form of flexible member covered by the pres- 
ent invention is especially applicable to that 
form of apparatus. The outstanding advantages 
accruing to said member in its designated . use 
both in accordance with the principles of the 
invention, and as fully demonstrated, by experi- 
ment, may be summarized as follows: (1) The 
coupling may be assembled, and disassembled 
without the use. of brazing, soldering, or welding 
lurocesses. (2) The small over-all diameter of 
thie unit, as compared with other mechanical 
types hot having int^ral parts eacOi of whidi 
combines the nut and flange functions, lends 
itself to use in the rdatively restricted space pro- 
vided within the meter body or housing. (Sir*' 
Constraint of flexure to a single plane improves 
accuracy of measurement, and also inhibits un- 
desirable vibration in oth^ planes. <4) The 
definite length established by the resilicmt rein- 



housing '40 near its extremity remote from the 
attachment of the bellows member 42 is a tubu- 
lar projlbction 44, having a flattened outer end 
with an' aperture therein adapted for mount- 
ing of -certain elements of the mechanism. A 
conduit'^tnember 45 communicating with the in- 
terior of the shell or housing 40 provides for 
the external application of. fluid pressure to the 
bellows member 42, so that the magnitude of 
the difference between pressures in the conduits 

48 and 45 will be expressed by a linear deforma- 
tion of said member within ithe housing 40. Se- 
cured to the inner -face of the projecting^ por- 
tion 44 is the solid end fitting 46 of a flexible 
coupling member similar to that shown in Fig. 
It^and Including a section of metallic hose 41. 
add^^ further solid fitting 48, said flttlng.and 
hose* being coordinated into a flexible tubular 
structure according to the manner hereinbefore 
set forth. Diametrically opposed strips or wires 

49 of spring material (only one of which ap- 
pears in the drawing) serve to maintain the solid 
fittings 46 and 47 at a flxed distance apart, and 
to limit the flexure of the coupling element to a 
direction substantially paraUel to the line of de- 
flection of the bellows member 48;WiUi changes 
In differratial pressure to which aedd member Is 
subjected. Da other words, 'the longitudinal axis 
of said coupling element can flex only in a plane 
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¥i!^fmilM^ 75 forcln9dP|p§i8»C)mS0effeetuaIly prevents longt- Applic ition No. 10/693719 



7 S 

iiidlnaldeformtlonwitb variation or static pres- tIaUy seml-dreular formation and means for 
sure within the meter body and thus prevents integrating said <^lgTTift?>tf? into coupled relation 
such misalignment of the interior mechanism as to said tubing, corresponding semi-circular por- 
might take place under extreme pressures in tiom of said coupling means being integrally in- 
forms of flow meter not so equipped, s tercKmneeted by means of diametrically opposed 
The terms and esqpressions which we have em- resilient members non-defoxmable in a longi- 
ployed are used as tmns at description and not tudinal sense, whereby to permit limited flexure 
of limitation, and we have no intention, in the of said tubing in a pi^^ perpendicular to that 
use of such terms and expressions, of excluding containing said members and to inhibit flexure 
any. equivalents of the features shown and de- in in said containing r^^^^^ and at the same time 
scribed or portions thereof, but recognize tibat to inhibit deformation of said tubing under Ion- 
various modifications are possible within the . gitudinal stress. 

scope of the invention claimed. 4. In a differential-pressure-r^ponsive meas- 
We daim: uring instrument, a casing, an element within 
1. A flexible tubular structure comprising a 15 said casing responsive to a differential pressure, 
section, of corrugated metallic tubing provided a flexible tubular structure in said casing cpm- 
at each of its extremities with fittings comiurising prising a section of flexible metal tubing pro- 
split nuts, the separating surfaces of said re- vided at its extremities with rigid fittings, one 
spective nuts lying substantiaUy in a common of said fittings being secured to a waU of said 
plane, and resUient extended members of fixed 20 casing, means connecting the other of said fit- 
length, each integrally connecting corresponding tings to said differeritial-pressure-responslve ele- 
parts of said fittings ai opposite extremities of ment for movement therewith, and means corn- 
said tubing and extending between points on the prising members ext^ding between said fittings 
same side of said plane, whereby to ifihibit and integrally secured thereto for enabling fiex- 
dirformation of said tubing section under longi- .,5 ure of said tubing in a given plane to permit 
tudimlstr^ while enabling flexure of said sec- movement of the last-mentioned fitting withsaid 
^ . * diflerentlal-pressure-responsive element whfle 
2 A flexible tubinar stanicture oompnsing a inhibiting flexure of said tubing in other planes, 
section of corrugated metallic tubing provided said members also being longitudinally rigid to 
at each of its extremities with fittings compris- 3^ inhibit deformation of said tubing under longi- 
ing split nuts, the separating surfaces of said tudinal stress. 

nuts lying substantially in a common plane, and JAMES R. HICKS 

resilient extended members, each integrally con- RAYMOND S EUJS 

nectlng corresponding parts of said fittings at ' ' 

opposite extremities of said tubing and extend- 35 BEFERENCTS CITED 

ing between points on the same side of said plane, ^he followine referenises ar» of rAr/im in 1 1,^ 

said resilient members lyii^ substantially in a nu^f twc ^fS,,?. ^ 

plane diametric to said fittings and intersecting v^ia . 

said separating plane, whereby to inhibit flexure TOTTED STATES PATENTS 

of said tubing in a sense parallel to the plane 40 Number - Name Date 

containing said resilient members while enabling 540,102 TC<rghTni^T> ^^y 28, 1895 

limited flexure in a sense normal to the same. 932^05 McLaughlin 21 Aug. 3l! 1909 

3. A flexible tubular structure comprising a 1.038.012 Sobey ...JJIsept. 10,' 191^ 

section of corrugated metallic tubing having at 1.191,486 Tyler Il« July 18*, 1916 

each of its extremities coupling means compris- 45 2.014,355 Hussman Sept. 10, 1935 

ing complemental split nut elements of substan- 2^35,478 Bergman Nov. 30« 1943 
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This, invention relates to retractable conduit and partic- 
ularly to flexible retractable conduit for refueling air- 
planes in flight 

The. conventional refueling system on a tanker consists 
of a storage tank, a pump to remove the fluid fuel from 
the. tank and. force it through a rigid tube to a rotary 
seal and a drum which is used to wind a flexible hose 
which forms a fluid tight passageway between the rotary 
seal and the drogue. During the process of refueling the 
receiver aircraft, a portion of the flexible hose trails, the 
tanker and after the refueling operation is finished, the 
trailing portion of the hose is wound on a drum. To 
simplify the system it is the first object of the invention 
to substitute a retractable conduit for the flexible con- 
duit, the rotary seal and the drum. 

To eliminate the drum, and rotary seal it . is necessary 
to use a conduit which can be elongated. Such a conduit 
can be formed by using the conventional convoluted struc- 
ture, with an elastic braid and use the air stream and fuel 
pressure to elongate the hose. It is therefore a second 
object of the invention to use an elastic braid in combina< 
tion with the forces of restitution of the tubing, which 
permit the conduit to elongate to a predetermined length 
without damage and when this length is reached, the 
algebraic sum of the forces produced on the trailing, end 
of the conduit by the fluid pressure, the air stream, the 
elastic braid and the tubing shall equal zero. During 
the refueling operation the relative speed between tanker 
and receiver will be changing, so that it is a third ob- 
ject of the invention to provide sufficient elasticity in the 
conduit to allow extension and contraction of the con- 
duit during the refueling operation. It is a. fourth ob- 
ject of the invention to reduce the factional losses of the 
fuel flowing through the hose by reducing the height of 
the convolutions when the hose is in the extended posi- 
tion. It is a fifth object of the invention to adjust the 
rate of flow in the convoluted conduit, so that the drop 
in pressure is within the range wherein the energy expended 
in cavitation losses is a,t or near a minimum. 

^len conditions make it impracticable to rely on the 
elastic properties of the braid and tubing to control the 
elongation of the conduit, a cable, chain, or cord passing 
through the conduit with one end attached to the drogue 
and the other end to the winch may be substituted for 
the elastic braid. It is therefore a sixth object of the 
invention to control the length of the retractable con- 
duit by connecting one end of a cable, chain, or cord 
to the trailing end of the conduit and the other end of 
the connecting element to a winch which is controlled 
through a fluid, electric, or magnetic drive, so that the 
cord will exert a constant force on the drogue by wind- 
ing or unwinding the cord on the drum of the winch 
when the pull on the cord becomes greater or less than 
a predetermined value during the refueling operation. 
It is a seventh object of the invention to keep the cable, 
chain, or cord in the center of the conduit by placing 
suitably shaped spindles along the cable. It is an eighth 
object of- the invention to cover the element when it is a 



conductor of electricity with a protective coating, so as 
to prevent galling or chafing when the element contacts 
the conduit and when the protective coating is an in- 
sulator of electricity, it prevents a short circuit between 

5 the element and conduit when the connecting element is 
used to conduct electricity. It is a ninth object of the 
invention to place a spring in the cable, chain, or cord 
between the drogue and a section of the element which 
is not coiled on the drum of the winch, so that vibrations 

10 and shoqk waves will be modulated by the spring. It is a 
tenth object of the invention to use a spring in the re- 
straining cord of the conduit to allow the conduit assem- 
bly to increase in volume when the flow of fluid is sud- 
denly stopped. It is an eleventh object of the invention 

15 to increase the hoop strength of the conduit by putting 
wires or cords between the corrugations or convolutions 
. of the conduit. 

This invention is not limited to. placing the controlling 
element within the conduit and it is a twelfth object of 

20 the invention to replace the cable, chain, or cord within 
the conduit by using two or more connecting elements out- 
side the conduit. 
In the drawings; 

Figure 1 is a cross sectional view of a fluid, delivery 
25 system consisting of a fluid pump, rctractible conduit with 
braid and conduit having elastic properties, a valve at the 
free end of the conduit and a combination guide and 
receptacle for the hose, an embodiment of the invention. 
Figure 2 is a cross sectional view of the hose in the 
30 retracted or compressed condition, supported and enclosed 
by; the receptacle, an embodiment of the invention. 

Figure 3 is a cross sectional view of a section of the 
hose in the extended condition, an embodiment of. the 
invention. 

35 Figure 4 is a cross sectioal view of a retractible fluid 
delivery system similar to the system shown in Figure 1, 
except the length of the hose is controlled by a cable.' 
chain, or cord passing through the conduit, an embodi- 
ment of the invention. 

10 Figure 5 is a view in perspective showing Uie man- 
ner in which the present fluid delivery system is attached 
to and used by aircraft. 

Figure 6 is a cross-sectional view of the end of the 
fluid delivery hose showing the valve means contained 

45 therein on a somewhat enlarged scale. 

The flexible conduit shown in Figure 1 consists of con- 
volutions 1 when the conduit is formed from strip and 
corrguations when formed from tubing. The hoop 
strength of the convoluted conduit can be increased, by 

50 wmding wire or cord 2 in spiral form between the con- 
volutions or by placing reinforcing rings between - the 
corrugations of the corrugated tubing. In . either type of 
construction the supporting elements 2 can be held in 
place by putting the wire or rings in grooves at desig- 

55 nated sections of the conduit, or by molding, welding or 
soldering the supporting elements into place, since ma- 
terial can be either organic or inorganic and is unlimited 
m kind except by the operating conditions of the fluid - 
system. The braid 3 has elastic properties and will re- 

60 tract the tubing to approxiniately the length L when the 
pump is not running and the pressure Pi within the con- 
duit equals pressure Pq outside the conduit. When the 
pump is started the pressure Pi becomes greater than Pq 
and the tubing is elongated. As (Pi-Po) is increased the 

^» trailing end of the conduit contacts the air stream, after 
which it is stretched until the forces produced by the 
air stream on the tubing and drogue together with the 
force (Pi-'Pq)A acting on the end of the tubing where 
A is the cross sectional area of the tubing, is equal to 
and opposite in direction to the force Fg produced by the 
spring action of the elastomer braid 3 and the spring 
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action of the tubing. When the relative rates of speed 
of tanker and receiver changes, the elastic properties of 
the braid compensates for the change in the relative posi- 
tion of the two airplanes. At 7 is shown a guiding con- 
duit with one end supported at 8 and the other end flared 
to receive and support the drogue 4 when the pump is 
stopped and the pressure Pi is equal to the pressure P©. 
' The conduit is attached to the drogue at 4' and to the 
pump 5 at 8'. A support for the pump is shown at 6. 

Figure 2 shows the conduit in a compressed position 
which occurs when the pressure Pi is equal to Pq and the 
forces produced by the elastic properties of the braid are 
great enough to overcome the forces produced by the air 
stream acting on the conduit and drogue. The drogue 4 is 
resting and supported by the clamp holder 7'. 

In Figure 3 . the conduit is shown elongated until the 
depth of the convolutions or corrugations are reduced to 
riemove the sharp edges at their bases so that the resist- 
ance to the flow of fluid through the conduit approaches 
the resistance to the flow of the fluid through a non- 
convoluted conduit. 

The arrangement shown in Figure 4 is similar to the 
arrangement in Figure 1, except the cable, chain, or cord 
9 can be used to control the extension of the conduit 
of position of the drogue when the forces produced by 
the air stream on the hose, or the weight of the hose, is 
so great, that it becomes impractical to use the elastic 
properties of the braid and conduit to control the ex- 
tension of the conduit. The hose 1 can be used with 
or without the protective braid 3 shown in Figure 1. 
When the hose is not in use the cable, chain, or cord is 
wound on the drum of the winch 11, so that the hose is 
compressed into 7 and the drogue. 4 is supported by 7'. 
The winch 11 is coupled to the motor by a fluid, elec- 
trical, or magnetic drive, so that the tension on the con- 
. necting element can be held constant, or the stresses de- 
veloped in the connecting element or reel can serve as a 
part of a control device by conducting the changes in 
stress to the power plant of the tanker, so that the out- 
put of the tanker power plant and consequently the speed 
■ of the tanker can be controlled by the stresses developed 
in 9 or 11. The protective coating 9* on 9 reduces the 
galling on the conduit when the centering beads 12 are 
not used and if the coating is an insulator of electricity 
it prevents a short circuit between 1 and 9 when the con- 
. necting element is used as a conductor of electricity. TTie 
spring at 10 permits the conduit to change in length when 
oscillations are set up in the probe, or to allow the con- 
duit to elongate when the probe 20 is accidentally removed 
from the drogue during the refueling operation, so that it 
has the same effect in limiting the pressure in the con- 
duit as a surge chamber in the drogue. The drogue valve 
4" prevents the escape of fluid from the conduit 1 until 
' the probe is inserted therein. 

When the resistance to the flow of fluid through the 
conduit must be kept low, or the viscosity of the liquid is 



high, the drop in pressure through the conduit can be 
reduced by replacing element 9 by two or more elements 
outside the cable. 

In the appended claims the word **cable" is intended 

5 to include a chain, cord, spring, or multiple units or com- 
binations of such, elements, and the words "convoluted 
conduit" are intended to include all known forms of con- 
duits having corrugations, convolutions, beads, ribs, or 
other formations facilitating extension and retraction. 

10 What is claimed is: 

1. An apparatus for transferring fuel from one air- 
craft to a second aircraft equipped with a fluid receiving 
probe engageable with said apparatus, comprismg a pump, 
inlet and outlet means on said pump, said outlet means 

15 including an extensible, flexible conduit attached at one 
end to the pump, said conduit being of a circular cross 
section that maintains a minimum internal diameter at 
all times, a layer of braid having elastic properties ex- 
tending over the complete length of said conduit, a valve 

20 yieldably closing the free end of said conduit, said valve 
being operated by the probe of the second aircraft, and 
a rigid tubular support spaced from the free end of the 
conduit and secured to the pump to receive therein the 
flexible conduit when it is in the compressed position. 

25 2. An apparatus for transferring fuel from one air- 
craft to a second aircraft equ^ped with a fluid receiving 
probe engageable with said apparatus, comprising a pump, 
inlet and outlet means on said pump, said outlet means 
including an extensible, flexible conduit attached at one 

30 end to the pump, said conduit being of a circular cross 
section that maintains a minimum internal diameter at all 
times, a layer of braid having elastic properties extend- 
ing over the complete length of said conduit, a vaWe yield- 
ably closing the free end of said conduit, said valve being 

35 operated by the probe of the second aircraft, a winch 
. carried within the pump, a cable connected at one end 
to the winch and at its other end to the valve end of the 
conduit. 

3. Apparatus according to claim 3 wherein the conduit 
40 is provided with a plurality of spaced spiders internally 
carried therein and the cable is slidably received through 
central openings in the spiders. 
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ABSTRACT OF THE DISCLOSURE 

Vehicle mounted blower assembly for manholes having 
a hose adapted to be inserted into the manhole and a 

bracket for supporting the hose in use and in storage 15 provided with a chassis which includes front and rear 



assembly shown in FIGURE 1 being used for ventilating 
a manhole. 

FIGURE 3 is a side elevational view, partly in cross- 
section, of the blower assembly as shown in FIGURES 1 
and 2 and showing the hose in broken lines. 

FIGURE 4 is a cross-sectional view taken along the 
line 4—4 of FIGURE 3. 

FIGURE 5 is a cross-sectional view taken along the line 
5—5 of FIGURE 3. 

Description of the preferred embodiment 

The blower assembly 11 is mounted upon a self-pro- 
pelled vehicle 12 of a conventional type; alternatively a 
trailer can be utilized. As shown therein, the vehicle 12 is 



positions. 



Background of the invention 
Blowers have heretofore been provided for the ventila- 20 tions iS and 19, each of which is provided with a" rela- 



wheels 13 and 14. It also includes a cab 16 mounted over 
the front wheels 13 and a cabinet-like body 17 extending 
to the rear and mounted over the rear wheels. The body 
17 is provided with two spaced vertical upstanding sec- 



tion of manholes. However, heretofore, such blowers have 
been transported to the site on vehicles and then placed in 
a position alongside the manhole to ventilate the man- 
hole. There is a need for a blower assembly of the type 
which can be mounted upon a vehicle and which can 25 
remain upon the vehicle when it is in use for ventilating 
the manhole. There is also a need for facilities on the 
vehicle for storing the hose utilized for ventilating the 
manhole when it is not in use. 



Summary of the invention and objects 

. The vehicle mounted blower assembly with hose and 
support bracket consists of a blower assembly which in- 
cludes a housing and has an outiet through which the air 
passes. A hose bracket is mounted on the housing for 
swivel movement on the housing. The bracket is formed 
of relatively rigid material and is generally L^shaped. The 
bracket has a substantially open passageway extending 



30 



35 



tively planar top wall 21, and inner and outer vertical 
side walls 22 and 23. The body 17 also includes a horizon- 
tal platform 24 between the two sections 18 and 19 wliich 
is open to the rear. 

As shown in the drawing, the blower assembly 11 is 
mounted upon one of the sections 18 or 19 and, as shown 
in FIGURE 1, is mounted on the left-hand section 19 on 
the top wall 21 adjacent the rear end of the top wall. The 
blower assembly 11 includes a blower 26 which is of a 
type described in copending application Ser. No. 580,246, 
filed Sept. 19, 1966, now Patent No. 3,401,869. As dis- 
closed therein, the blower includes a venturi-shaped 
housing 27 that has a generally cylindrical inlet portion 
28 and a generally cylindrical outiet portion 29 which 
forms an outlet 30. A blower 31 is mounted within the 
housing and is driven by a motor 32 within the housing 
so that the fan causes the air to be drawn into the inlet 
portion and discharged from the outiet 30 of the housmg 



from the outlet in the housing to the other end of the 40 V"" ^} is connef^d by a cord (not shown) to 



bracket The bracket has a passage which gradually de- 
creases in cross-section in a direction towards the open- 
ing remote from the opening in the housing. A flexible 
collapsible hose is mounted on the bracket and is secured 
about the outlet opening in the housing. The other end 45 
of the hose is slidably mounted on said bracket and is 
adapted to be removed from the bracket and inserted into 
a manhole. The bracket is provided with retaining means 
for holding the hose in place on the bracket when it is 
not in use. 

In general, it is an object of the present invention to 
provide a blower assembly with a hose and support 
bracket which is particularly adapted to be mounted on a 
vehicle and which can be utilized while it is on the 
vehicle. 

Anothier object of the invention is to provide a blower 
assembly . with hose and support bracket of the above 
character which can be readily placed into use. 
Another object of the invention is to provide a blower 



60 



55 



an electrical outlet (not shown) provided on the vehicle 
and connected to the battery supply in the vehicle or to 
an auxiliary generator or battery on the vehicle. The 
housing 27 is mounted in a U-shaped stand 33 and is also 
provided with a handle 34 to facih'tate carrying of the 
blower assembly. The stand 33 is- provided with resilient 
rubber feet 34. 

The blower assembly 26 is mounted upon the vehicle 
12 in a suitable manner. For example, as shown in the 
drawings, a stand or bracket 36 can be provided. This 
stand 36 consists of a member 37 which is provided with 
a U-shaped portion 38 at one end which is secured to 
the vehicle 38 by suitable means such as rivets 39. The 
member 37 is also provided with a U-shaped portion 
41 at its other end which faces in an opposite direction 
from the U-shaped portion 38 and is provided on the 
opposite side of tiie member 37 so that it is positioned 
above the top surface 21 of the section 19 of the body 
17. The other end of the member 37 is secured to the 



assembly, hose and bracket of the above character which 60 {^P ^\ ^ ^T!i?Jli^Hv''ff ^^^^^ 
is relatively simple. ^ secured to the body by suitable means such 



Additional objects and features of the invention will 
appear from the following description in which the pre- 
ferred embodiment is set forth in detail in conjunction 
with the accompanying drawing. 

Brief description of the drawing 

FIGURE 1 is a perspective view of a blower assembly 
which includes a hose and a hose support bracket mounted 
upon a self-propelled vehicle which is shown in broken 
lines in which the hose is in a storage position. 

FIGURE 2 is a perspective 'view showing the blower 
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as rivets 43 and has the other end secured to the member 
37 by suitable means such as welding. 

As can be seen, the stand 33 of the blower assembly 
26 is open at both ends and this permits one end dt 
the bottom wall of the stand 37 to be inserted undemeatii 
one portion of the U-shaped portion 41 of the member 
37 to hold it in place. The other end of the stand 33 
is secured to the stand 36 by suitable means such as a 
quick-release fastener 44 of a conventional type. With 
this construction it can be seen that the blower assembly 
26 can be readily inserted on the stand 36 and also can 
be readily removed from the stand 36. 
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A hose support bracket 46 is mounted upon the blower 
assembly 26. The hose support bracket 46 is generally 
L-shaped as shown particularly in FIGURE 3 and con- 
sists of four elongate members in the form of rods 47, 
48, 49 and 50 which generally have an L>shaped form 
and which are arranged approximately 90" apart to 
generally circumscribe a circle in cross-section but one 
which gradually decreases in diameter from one end of 
the bracket to the other. A plurality of rings 51, 52, 53 



then the quick-release fastener 76 is operated to release 
it fxom the member 77. Hiereaf ter, the L-shaped mem- 
bers 71 of both the clamps 68 and 69 are pivoted in- 
wardly as shown in FIGURE 5 so that they do not extend 
beyond the outer margins of the lower ring 54. After 
this has been accomplished, the support bracket is 
swivelled slightly by pulling the lower end of the hose 
support bracket rearwardly so that as the hose is per- 
mitted to drop off of the bracket, it will clear the plat- 



and 54 are provided which are spaced longitudinally of xq ^orm 24. As the hose drops off the bracket, it extends 
the rods 47, 48, 49 and 50 and serve as spacers for the ^ ^- * ^ * 
rods. As can be seen, the spacer ring 51 is provided at 
the large end, whereas the rings 52 and 53 are disposed 
between the large and small ends. The ring 54 is provided 
at the small end of the hose support bracket. 15 

The ling 51 is split to permit its placement over the 
outlet end portion 29 of the blower assembly and to 
permit the same to be fastened thereon by suitable 
means such as a screw 56 to permit swivel or pivotal 



and can be lowered into the manhole. As soon as this 
has been accomplished, the blower motor 32 can be 
energized to place the blower in operation. The blower 
can operate in either of two ways: it can either draw 
fresh air and force it down into the manhole, or it can 
suck air out of the manhole depending upon the direc- 
tion of rotation of the motor for the blower. Since the 
bracket 46 is open between the rods 47, 48, 49 and 50, 
the bracket 46 does not interfere in any substantial way 



movement of the hose support bracket 46 upon the hous- 20 with the movement of air through the hose 61. 



ing of the blower assembly. As can be seen, the hose 
support bracket is provided with a passage 57 which 
extends from the outlet of the blower assembly longi- 
tudinally of the hose support bracket out throu^ the 



It can be seen that with this arrangement a manhole 
can be quickly and readily ventilated merely by backing 
the truck up to the manhole and then quickly releasing 
the hose and lowering it into the manhole. After the 



small ring 54 provided at the other end of the hose sup- 25 work in the manhole has been completed and it is no 



port bracket The passage 57 gradually decreases in size 
from the inlet to the outlet. 

A hose 61 of a generally conventional construction 
is mounted upon the hose support bracket. The. hose .61 



longer desired to ventilate the same, the hose can be 
removed from the manhole and collapsed and pushed 
upwardly onto the hose support bracket 46 until the 
lower extremity of the hose clears the lower extremity 



is formed of a flexible, relatively impervious material 62 30 of the hose support bracket. Thereafter, the L-shaped 



and is provided with a plurality of relatively rigid rings 
63 spaced longitudinally of the hose aind incorporated 
into the material 62 forming the hose by suitable means 
such as sewing so as to generally retain the cylindrical 
shape desired for the hose. The rings 63 have a diam- 35 
eter which is only slightly greater than the largest cross- 
sectional dimension of the hose support bracket 46 so 
that it is adapted to be slid over the hose support bracket 
and then over the outlet portion of the housing of the 



members 71 are rotated outwardly. At the same time, 
the hose support bracket can be swivelled inwardly and 
the quick-release fastener 76 secured in place so that 
the hose support bracket is firmly supported and at the. 
same time the hose is retained upon the hose support 
bracket 

It can be seen that during all times the hose 61 is 
supported by the support bracket, whether it is in use 
or during the time it is in storage. This is particularly 



blower assembly and fastened thereto by suitable means 40 true with respect to the right-angle bend which is formed 



such as a strap which clamps one end of the hose about 
the outlet portion of the housing. As shown in FIG- 
URE 2, the hose 61 is constructed so that it has a length 
which is sufficient to reach down into a manhole 66 
as shown in FIGURE 2 from which the manhole cover 



by the hose. This right-angle bend is always supported 
by the hose support bracket to prevent the collapse of 
the hose. 

It also can be seen that the hose is mounted in such a 
manner that it is protected within the body of the self-pro- 



67 has been removed. The hose 61 is of a type which pelled vehicle. It also can be seen tha^ if desired, the 



can be collapsed and, therefore, can be pushed onto the 
hose support bracket 46 and stored completely on the 
hose support bracket as shown in FIGURE 1. 

Means is provided on the hose support bracket for 



blower assembly 26 can be readily removed from the 
vehicle and used on the ground. 

It is apparent from the foregoing that there has been 
provided a blower assembly with a hose support bracket 



retaining the hose in a stored position on the bracket and hose which has many advantageous features and 



and consists of a pair of clamps 68 and 69 which are 
mounted upon the lower extremity of the hose support 
bracket 46. The clamp 68 consists of an L-shaped mem- 
ber 71 which is pivotally connected to another L-shaped 
member 72 by a bolt 73. The member 72 is secured to 
the ring 54. by suitable means such as welding. The other 
clamp 69 also includes L-shaped members 71 and 72 
which are pivotally interconnected by a bolt 73. In addi- 
tion, the L-shaped member 71 of the clamp 69 has another 



which is i>articularly adapted for mounting on a vehicle 
80 that it can readily be put Into use and can be taken 
out of use. 
We daim: 

1. In an assembly of the character described, a blower 
assembly including a housing and having an outlet through 
which air passes, a hose bracket mounted on said hous- 
inig and means for swivel movement of said hose bracket 
on said housing, said bracket being formed of relatively 



L-shaped member 74 secured thereto by suitable means *® rigid material and being generally L-sliaped, said bracket 

having a substantially open passageway extending from 
the outlet in the housing longitudinally through the hose 
support bradLet, said hose support bracket having a gradu- 
ally decreasmg lateral cross-section extending longitudi- 
nally of the hose support bracket from the end connected 
to the housing to the outlet end, a flexible collapsible hose 
mounted on said hose support bracket and secured to the 
outlet end of the housing, the other end of the hose being 



such as welding and which is provided with a quick- 
release fastener 76 of a conventional type which is 
adapted to secure the bracket 69 to a bracket-rlike mem- 
ber 77 secured to the side wall 22 of the section 19 by 
suitable means such as rivets 78. 

Operation and use of the blower assembly with the 
hose support bracket and hose may now be briefly de- 
scribed as follows. Let it be assumed that the blower 
assembly hose support bracket and the hose are in a 
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position shown in FIGURE 1 in which the hose is in 70 slidably mounted on the support bracket and being re- 



a stored position. Also, let it be assumed that the self- 
propelled vehicle 12 is driven to a location and it is 
desired to ventilate a manhole 66. To remove the hose 
from the bracket, it is merely necessary to lift the hose 

by one hand so that it clears the clamps 68 and 69 and 79 hose mounted thereon. 
Appellant's Brief ED 71 0682339 US Page 91 of 350 



movable therefrom so that the hose can be extended. 

2. An assembly as in claim 1 together with a vehicle, 
and means for removably mounting said blower assembly 
on said vehicle with said hose support bracket and said 
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3. An assembly as in claim 1 together with means 
mounted on said hose support bracket for retaining said 
hose thereon, said retaining means being movable to a 
position to permit the end of the hose adjacent thereto to 
be removed therefrom. 

4. An assembly as in claim 1 wherein said hose support ^ 
bracket includes a plurality of relatively rigid elongate 
members extending longitudinally of the hose support 
bracket and a plurahty of spacer members secured to said 
elongate members and being spaced longitudinally of tlie 
elongate members. 1^ 

5. An assembly as in claim 2 together with means for 
securing said hose support bracket to said vehicle. 

6. An assembly as in claim 4 wherein there are at least 
four of said elongate members and wherein said four 
members are spaced substantially 90** apart. 

7. An assembly as in claim 4 wherein one of said 



301 

6 

spacer members is split to permit the same to be fastened 
over the outlet end of the housing and means for remov- 
ably securing said spacer to said housing to permit pivotal 
movement of the bracket 
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rmm CONDUIT CONTROL Fir. 7i. ^ . ^ 

Jr;il r «f constniction 

taken along lines 7— 7 of FIO 4 

BACKGROUNDOFTHEINVENTTON „ A" " «»«her position or arrange- 

l.Fieldofthelnvention 5 •""»f'*«e«>7«'"" control. . « 

matter from such house to a sewer or septic tank ' * arrangement of the fluid conduit control 

b^om^^^ •^'^•^*»'™«'°*"«"'thatitiscum. « "'^'^ «ank connector 12. and a clamphiB 

to^fr***'*^ '"^ «^'y « ""^ W forsecuringsaid connector to said conduh 

Sbovr„t^"™''T?*P«*"^ as««.tubularshell 18. for supporting said body 11 MshowJ 

Llf .. ° ?T'7'''^"'''^'P<'«^'''e'»omes whkhhasa ^' connector has a bayonet-type iLk no^'„„ M 

21«^S*r'^^';?"'^'*^"«8«'-«"''«hichiscom! ,„ *'**»f'»te"«<'«°theoffaIorref^sel?ouSrro^^^ 
pact.«eas.lys.o,ed.andprp,ec,edfromdamageorrupture ^0 tank or .efl.se ta.,k 16 being mounterab^^e glJuiJln S 

SUMMARVOP™h,NVEN.ON a^^-nTan's^^tr^^^^^ 

^^^^^^^^^^ as 'Tt^™ 

fiSn^'slTh ^!!?f '° ^ """'"ally 30 ^l"*:" 'n "OS. 3. 4. 6. 7 and 8. «.id conduit body 1 II, 

from such shell at selected points along the length of suc^ ' "i':"^'' genenUlTSbl" 

o^e end V"" r"*™*^"* « accordionlike manner Kg ^I«ced to provide exJLiSn 3c«^S o^h^ i^d'l'! 
Xh h«?„ relationship to such ou^f »» in accordionl*«Li,n« whwSoil k h 

connected in fluid relaUonship ^SHoSTto^ S S anS^o itff f thattheedges 
flexible, expandable and conttactable ten«h\^ • °' "^"^^ °' *P""8 open and contract in 
dionlike manner, the conduit ^y tin^S^llh^T^ ^^du^^lt?"'' """"" o" 
semitubular substentially rigid plasticSwh ch^^l^ ! said conduit body vertexes into said shell gap and theteby ex- 
limits the contraction a^d fxpSSn ""u 50 "'^ °' P'^"*"* °" "^i^ vertexes and conduit 11 to 
shell, and permits suchlS^irtoreLj^^fSr^ KT^ "f"'""^ '"'"^'"y <=°"<"'it "ody veSx«23 i„S 
selected points along the S^^^le^S ~f"tS^sht^^^^^^^ T^Zn'ZTJT'T' °' "^"^ co^LguStl^^ 
connection to an underground sewer ™" 'o manually releasably permit the 

It is a further object of my Invention to provide for con T f ^ """''^ ^'^^ '""8* 32 of said 

vementstorageofthefluidcontrolunitonap^ShoL^ 55 r'';""P!«=^»ed portion through said shell gap at an^ 

It « a further object of my invention to provide pSon ^^nil f '«"8th remains connicted to a 

against rupture or damage ofthe fluid conduit ^ sW^l^U 

BRIEF DESCRIPTION OFTHE DRAWING As disclosed in RGS. 3 and 8. the conduit body is shown in 

The piesent invention may be better unde«;tonH ..a ^ i^Jt T"'!}^.'^ controlling sheU 18. such as extend- 

merousotherfeaturesandad^anuSeZS^^ "S^"*''i^'"^?»'«^35 of said shell or being mounted on 

parent to those skilled in ^e^Yret;^" "^"^ "P" ^ItV ^' conduit boly may be ex- 

FIG.3b8side viewofthefluidconduitcontrol. 70 Zt'i^J'Zlf' ^ f«^««»ra8e of soU pipe conventionally 

FIG. 4 IS an end view of the fluid conduit control .aken in t^lS^^f r-^Tl*!** - " P"'^ and 

direction of aiiows4-r4. " '?f «»!»Pact design of this instant invention, namely the out- 

FIO.SfaapIanviewoftheattachmentshowninnG.3. W^'^.hf!,""*' « ^nly ^'ightly 

FIG. 6 « a view of a partial section ofthe conduit In com- "^"''e<' conduit used for 

pressedoutiine. 75 ^^^'^P"'!^ cases and the length of 
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mils the conduit to be compressed completely into said shell 
»d U,e said sheU to be completely contaLed len^^lS 
said trailer bumper for traveUng. 

While a preferred embodiment has been shown and 
descnbed vanous modifications and substitutions may be S 
made without departing from the spirit and scope of the 
present myention. Accordingly, the pn^ent invel^n has 

beendescnbedbywayofiUustmtionandnotlimitation. 
what IS claimed is: 

inoh-Hln^^""'" T*'***' ^"Wna'ion of fluid conduit means 10 
including an elongated conduit member having a hollow 

J^""*?^^ acconlion-walled ponion which 

^^^^'^^ '^''T^'* «l«"»«taWe axially and 

bendable anally wits free state, 
and comWned clamping and supporting means including a 15 
generafly elongated, substantially rigid longitudinally, 
wall clampmg and supporting member having a gripping 
element operable to releasably engage said aciC 
wall portion to selectively secure said wall portion in tem- 

E^.f ^'^''' relationship Ion- 20 

gitudmany with respect to said clamping and supporting 
member and to temporarily fix said accoidion-walM por- 
^^S'J'J 1?* "T??*"^ ^ longitudinally in «n- 
tag meiirS «"* said wall clamping and support- 

2. In a fluid control system, the combination of. a portable 
ground supported house offal tank having an abive'S 
ouUet fluid control means inchiding an elongated, genemlly 
nex^e annular fluid passaged gen^y tAr 

the^f '^"^^T- '5 '"^ ^"Z an end 

And holdmg and clamping means connected to said conduit 



fluid control means between said outiet and the ground 
including a generally elongated resiUent clamping and 
holding wall section substantially rigid axially and biased 
radially to releasably exert manually responsive tension 
across the peaks of said accordion-walled section to hold 
at least a substantial portion of said accoidion-walled sec- 
tion substantially rigid, substantially straight, to a selected 
size lengthwise, and at a substantial incline with reaect to 
the ground to fecQitate substantially increased diainage 
flow from said tank outlet through said conduit acco^ 
dton-walled section. 
3. In cwnbination with a portable giound carried house hav- 
ing an olfel tank mounted therein including an abovegiound 
offal tuk oudet associated with said tank, an offM fluid 
disposal control, comprising, 
fluid conduit means including an elongated flexible 
generally tubular resilient accoidion-walled section hav- 
ing peaks and pleats contractable and expandable to vari- 
ous lengths axially. and having an end thereof connected 
to said outlet in fluid carrying relationship. 
And damping and supporting means including a generally 
etajgated resilient clamping and supporting semiuibular 
wall section generaOy rigid in bending and biased circum- 
ferentially to exett tension on said peaks of said conduit 
acGordion-walled section to hold at least a substantial 
pmtton of said accoidion-wall section self-supporting 
ngid, of a selected size longitudinally, substantially 
stiatght, and in an inclined relationship axially with 
respect to the ground to substantiaUy increase drainage 
flow from said tank through said conduit accordion-wall 
section. 
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[57] ABSTRACT 

Apparatus for evacuating the holding tank of a recrea- 
tional vehicle including a flexible hose and a carrier 
rotatably attached to the vehicle and a rigid sleeve for 
supporting the hose at all times. 

12 Claims, 12 Drawing Figures 
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1 2 

HOLDING TANK EVACUATING APPARATUS FOR FIG. 2 is an elevation view of the rotatabic carrier 

A RECREATIONAL VEHICLE rack when the rack is in the raised position for travel; 

FIG. 3 is an elevation view of the rotatable carrier 

BACKGROUND j^^l^ ^Ijgn j^^^ in tjje raised position ; 

Prior to this invention it has been the practice for 5 FIG. 4 is a plan view of the rotatable carrier rack in 

each recreational vehicle equipped with a holding tank the lowered position; 

to carry a suitable drain hose. The hose had a fitting on FIG. 5 is an end sectional view of the rotatable cam- 
one end to connect with the outlet of the tank and errack; 

another fitting on the other end to connect with a sewer FIG. 6 is an elevation view of the rotatable carrier of 

or dump station. The hoses were quite flexible and it FIG. 2 in a lowered position between travel and 

was necessary to provide suitable supports at close in- discharge positions; 

tervals to maintain a downward slope of the hose from FIG. 7 is a side view of the handling aiid positioning 

the tank to the hose outlet. The supports varied from rod of FIGS. 1 and 6; 

crude bricks and stones to various forms of wire or FIG. 8 is a fragmentary, partly sectional view of the 

metal brackets. In all of the various arrangements it has flexible hose and the telescoping tubes of FIG. 1; 

been the practice to disconnect the hose from the tank, FIG. 9 is a fragmentary side elevation view of parts of 

collect the supports, and store the loose parts in a con- FIG. 8 with the inner telescoping sleeve partially ex- 

tainer or elsewhere each time the vehicle was moved. tended, the hose projecting from the sleeve, and the 

There has been a need for a satisfactory apparatus to positioning rod connected to the end of the hose; 

provide for a hose that could remain connected to the FIG. 10 is a fragmentary plan view of parts of FIG. 1 

tank at all times and that could be quickly and easily including the connection to the holding tank fitting of a 

cleansed and disconnected from the sewer facility and source of disinfecting agent; 

that could be securely and easily stored during move- FIG. 11 is a sectional view of a water supply fitting 
mentof the vehicle. 25 equipped with a chlorine venturi and removable core; 

SUMMARY j2 is a schematic, partly sectional view of the 

This invention concerns apparatus for evacuating the chlorine supply container of FIG . I . 

sewage contents of a holding tank of a recreational The embodiment of the present invention disclosed 
vehicle. The apparatus provides a simple and satisfac- 30 herein is attached to a vehicle and to a holding tank in 

tory means of storing an extensible accordion type the vehicle (neither being shown). This embodiment 

drain hose during transit without disconnecting the includes a carrier in the form of a rod 1 which extends 

hose from the tank. The apparatus completely through holes in brackets or side frames 3 of the vehi- 

eliminates the usual troubles and problems encoun- cle chassis^ and has an end portion 5 to serve as a ban- 
tered in cleaning, disconnecting and storing such a hose 35 ^ rotate the rod. Rod 1 is urged endwise by a spring 

and associated fittings each time the vehicle is moved 7 surrounding it and bearing against a washer 10 which 

to a new location. The apparatus also provides a rigid retained by cotter pin 11. 

support having a fixed gradient for the full length of the 1 (see FIGS. 3 and 4) is provided with a ring 13, 

hose when the outiet end is connected to a sewer or ^ j ^^qj^ 14 gtuj, 15^ These parts may be attached 

dump station. to rod 1, as by welding. Stub 15 seats in notch 15a in 

Thus it is an object of the present invention to pro- i^^^^ flange of the side frame 3 adjacent to spring 

vide a safe, simple and sanitary means to evacuate the 7 notch may be avoided by welding a lug on the 

sewage contents of the holding tank of recreational jq^^^ ^^g^ of side frame 3 to be engaged by stub 15 

vehicles. ^^heu carrier 1 is rotated 90* from the position shown in 

It is a further object to provide a compact, protective ^ ^y^^ ^^^^^^ rotatably mounted in ring 13. 

and secure storage means for a recreational vehicle ^ j^^^, supported in tiie ring by flange 16a and is at- 

corrugated expansible type sewer hose while m transit. ^^^^^ ^ ^ jg ^^^^ ^ ^^^^ ^^y^ 

It is a furtiier object to provide means for a rigid sup. ^^.^^^^^ ^ Pjq5 2. 6, 8 and 9 show, inner 

port having a contonuous gradient for a sewer hose provided witfi a flange 20 and is cut away in- 

whenevacuatmgthecontentsofaholdmgtank. to receive a rotatable fitting 21 which is 

It is a farther object to prov.de «JP~^f^^^^^ beveled at 22 to seat in the cut away portion of tube 19 

evacuate aholdmgtanktoa^^^^^^ ^^^^^^ ^ 24 is con- 

ca ions With respect to he v^h^te^ > ^ or conduit 25 

It IS a further object to provide an effective means to ^ . ... 'w*l - j u 

flush and cleanse the vehicle sewer hose and fittings and is retained by collar^^^^ 

after evacuation of the holding tank to destroy harmful tubes 19 and 18 and elbow 16 and is attached to tank 

bacteria and odors witiiout disconnecting the hose fitting 5i. The b^m drain (not shown) is connected 

from tiie holding tank. <*«ectiy to fitting 51 . Part 25A of tiie hose is for flexing 

It is also an object to provide a means to provide for a ^ when tiie carrier is in transit position (FIG. 2). Tube 18 
water rinse through the hose prior to flexing and move- ^ forces up section of hose 25A when in tiie transit posi- 

ment of the hose in freezing wcatiier to prevent tion, thereby entrapping a limited amount of basm 

cracking of the hose. water in fitting 51 and the lower part of hose 25A. 

Other advantages and benefits of the present inven- When tube 19 is moved in tube 18 toward elbow 16, 
tion will be apparent from a consideration of the hose 25 is compressed in tube 18. Tubes 18 and 19 con- 
drawings in which: stitute a rigid shield for tiie hose. 

FIG, 1 is an elevation view showing a typical position A socket 30 (FIGS. 1, 6 and 9) is connected by hinge 

ofthe apparatus connected to a sewer or dump station; 32 to fitting 21. Rod 35 fitted with handle 36 is at- 
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tached to socket 30. Spring clip 34 attached to socket 
30 has latching engagement with tube flange 20 when 
the rod is positioned parallel to tubes 18 and 19, for ex- 
ample, when the vehicle is in transit. Spring clip 34 is 
formed to permit a limited amount of elevation of han- ^ 
die 37 before unlatching from flange 20. A clasp 38 at- 
tached to tube 18 (FIG. 6) serves to hold rod 19 in a 
latched position. By manipulating rod 35 the fitting 21 
may be moved into position in a permanent sewer con- 
nection indicated at 39 in FIG. 1 where threads 23 may 
engage with any there present for a permanent connec- 
tion. Rod 35 also serves to move the hose back into the 
tubes. End surface 31 of socket 30 is at an angle to the 
axis of rod 35 to facilitate handling of fitting 21 . ^ ^ 

FIGS. 10, 11 and 12 show the arrangement of parts 
to flood and wash out the corrugated hose with a 
chlorine enriched supply of rinse water. Fitting 51 is 
fastened to the dump valve and opens horizontally to 
connect to inlet portion 25 A of hose 25. Fitting 51 is 20 
also connected to the basin drain. Water hose connec- 
tor 40 is mounted at an inwardly facing angle to fitting 
51 so that the water stream will be directed against the 
face of the dump valve to prevent any accumulation 
that may prevent proper closing. Water hose connector 25 
40 is provided with a thread 40a at one end to connect 
with fitting 51 and suitable washer 42 and coupling 41 
are positioned at the other end to connect with a water 
hose (not shown). Intermediate of the two ends, water 
hose connector 40 is provided with a reduced flow area 
and suitable venturi tube 44 fitted with core 45. 

Tube 44 is connected by hose 46 to a chlorine supply 
in plastic bag 50 supported on a shelf (not shown). Bag 
50 is fitted with an internal . tube 48, weight 47 and 
stopper cap 49 so that the chlorine supply may be ex- 
pelled from bag 50 by manually pressing on the bag or 
by allowing the venturi action of water hose connector 
40 to draw the chlorine supply into, the rinse water 
stream. 

40 

When the holding tank , of the vehicle is to be emp- 
tied, the vehicle is parked adjacent to a sewer connec- 
tion or dump station. Then, if firame 3 does not have a 
welded on lug to engage stub 15, rod 1 is pulled end- 
wise to disengage stub 15 from the notch 15a in the 45 
flange of frame 3, thereby compressing spring 7. Rota- 
tion of rod 1 moves hook 14 downwardly thereby free- • 
ing tube 18 for removal therefrom. Tube 18 is lifted out 
of hook 14, rod 35 is disengaged from its clasp 38 and is . 
moved high enough to disengage spring clip 34 from 50 
flange 20 of thejnner tube 19. Then the nipple 24 is inr 
serted in the sewer connection or dump station and the 
threads 23 of fitting 21 are engaged with a threaded 
member if one is present in the sewer connection. 

From the above description the procedure to follow 55 
in making a tight and downward slopping connection to 
a sewer or dump station will be evident. Prior to discon- 
necting the apparatus it is desirable to flush and rinse 
hose 25 by connecting a water hose to water hose 
coupling 41. While manually holding portion 25 A of 
the corrugated hose in an elevated position,, the water 
supply is turned on to flush out fitting 51 and con- 
nected. parts and to flood and fill that portion of the 
hose and fitting with a chlorine-enriched supply of 
water. Thereafter the hose Is lowered and the surge of 
water through the remaining portion of hose 25 does an 
effective removal of all residue in the hose.. If desired, 



this step may be repeated several times for thoroughly, 
adequate cleaning action. 

When the vehicle is to be moved, the apparatus may 
be loaded for travel* V by reversing the foregoing steps, 
i.e., by disconnecting fitting 21 from the sewerconnec-. 
tion, urging the hose endwise in the tubes while moving 
the inner tube as far as possible in the outer tube, en- 
gaging rod 35 with clasp 38, placing tube 18;in: hook 14 
and rotating rod 1 and latching it in position by engag- 
ing stub 15 in its notch on the vehicle frame. 

Having thus described this, invention in such fiill, 
clear, concise and exact terms as to. enable any person 
skilled in the art to which it pertains to make and use 
the same, and having set forth the best mode contem- 
plated of carrying out this invention; I state that the 
subject matter which I regard as being my invention is 
particularly pointed out and distinctiy claimed in what 
is claimed, it being, understood that., equivalents or 
modifications of, or substitutions for, parts of the above 
specifically described embodiment of the invention 
may be made without departing from the scope of the 
invention as set forth in what is claimed. 

What is claimed is: 

1. Apparatus of the class described comprising in 
combination, 

a. a vehicle having a holding tank for liquid, 

b. a carrier rotatably carried by said vehicle, 

c. a rigid shield including telescoped tubes, 

d. a flexible, extensible conduit communicating , at 
one end with the interior of said tank and extend- 
ing through said shield, and 

e. a fitting connected to said shield and loosely carr 
ried by said carrier whereby the latter may bC: 
rotated to allow said shield and said conduit to be 
selectively positioned with respect to said vehicle 
while said conduit remains in communication with 
said tank. 

2. The combination of elements set forth in claim 1 
in which the conduit: extends in. the inner tube of the 
shield and to a point: adjacent to, the outer.;end of the 
inner tube. 

3. The combination of elements set forth in claim 1 
in which the shield is supported and held in position by 
the carrier when the vehicle is in transit, ii 

4. The combination of elements set forth in claim 1 
in which the conduit is extensible independently of said 
shield. 

5. The combination of elements set forth in claim 1 
in which said carrier is rotatable through approximately 
90^ to rotate the inlet of said fitting from a subsuntially 
horizontal position to substantially vertical position. 

6. The combination of elements set forth in claim 1 
in which the. carrier is spring loaded and latched in 
position to hold the .inlet of said fitting substantially 
horizontal during transit . . 

7. The combination of elements set forth in claim 6 
in which a basin drain is connected to a tank fitting 
which is connected to the inlet end of said conduit and 
the portion of said conduit adjacent to the inlet end 
portion is maintained above the .outiet of said tank 
fitting whereby drain water from said basin is trapped 
in said tank fitting.. 

8. The combination of elements, set forth in claim 1 
in which the outlet end portion of said conduit is posi- 
tioned, adjacent, to a screw threaded . fitting . that . is:.. 
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rotatable with respect to said outlet end, and a movable 
handle is connected to said fitting to facilitate handling 
and positioning said fitting and attached conduit. 

9. The combination of elements set forth in claim 8 
in which said handle latches with said shield to main- 
tain said conduit in said shield during transit. 

10. The combination of elements set forth in claim 1 
in which a water hose is connected to the conduit near 
its inlet end whereby a supply of water may be in- 
troduced into said conduit to flush out the conduit after 



the contents of the holding tank have been discharged. 

11. The combination of elements set forth in claim 

10 in which means is provided for introducing a 
cleansing agent into the flush water. 

12. The combination of elements set forth in claim 

1 1 in which the cleansing agent is carried in a manually 
collapsible container in direct communication with said 
hose connector. 
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[57] ABSTRACT 

A hose case for supporting and enveloping a flexible 
hose that is capable of longitudinal extension and con- 
traction in any position of extension and contraction 
of the hose: The case is formed, of a plurality of 
telescoping tubular septions, through which the hose 
extends, that can be relatively extended and con- 
tracted in correlation with the extension and contrac- 
tion, of the hose. 

6 Claims, 3 Drawing Figures 
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HpSE4:ASE ASSEMBLY and 24 may be swung between the FIGS. 1 and 3 posi- 

BACKGROUND OF THE INVENTION t«on wherein they extend downwardly of the case 10 .. 

; ... . and the FIG. 2 position wherein th^ extend longitu- 

in connecting the ouUet tank Of a trailer to a sewer in dinally of and alongside the case 10. 

a trailer park in order to convey sewage from the tank 5 The ends of the hose 18 project a short distance 

to tfte sewer, >t IS common practice to connect the tank beyond the ends of the sections 12 and 16 An O- 

to the sewer by a flexible hose, capable of extension shaped clamp 26 clamps the eiid of the hose 18 that - 

fh. rrr^r* "^"^^^ ""^^ S"^^"*'^ f'^"" P'^j^^'^ ^y°^'^ *e ^ «f ihe section 16 to a 

inno^Hl r^'- hose be fitting 28 that is adapted to connect the hOse to the 

SuTfimWouS:^^ ''hoIdingtankoutIetofatrailer29(FIG.l).Anothero! 
riKS in whS-" !^ '^^^ ^•'^P"^ ''^'^P 26 clamps the end of the hose 18 that 

in the hose m which sewage may accumulate and projects beyond the free end of the section 12 to a 
freeze, and m such a manner that the hose is protected fittLc in thi, !<= oHoLZT! il 'f""'" " *^ * 

against damage. It is also desirable that the hose be sup T^nnT'V ^^^^ 

ported in such a manner that it can be handled in a fiT* -1 t ^ ''^"'^ ^* associated 

sanitary manner without the sewagrcominrto oonract Sr'^S ^.""J'"*? ^ ^"'^"S ^"""'y ^ ""^ 
with the user and that the suppS Z\hl hoL 2 a ^^/^'^ "'r." " 

unit. can be easily stored in7relarely s™S^;pace ^^"'bly 36. The fitting assemblies 34 

when the hose is not in use. cannot respectively move into the tube sections 

Whilesupportsforflexiblehoseofthetypedescribed ^° »« and 12 due to the largest diameters of the fitting as- 
above have been disclosed, such as the supports shown "^'OS K'eater than the diameters of the 
iii U.S. Pat. Nos. 3,169,741- 3 406 933- 3 493 204- and ^''^'""SS of the free ends of the tubular sections of the 
3,572.622. they have not succeeded in providing a'sup- <=^f»» which they are associated, 
port that fulfills all of the requirements set forth above: JS • hose-case assembly is not in use. the case 

1® is in the collapsed position shown in FIG. 2 with the 
SUMMARY OF THE INVENTION sections 12, 14. and 16 in contracted position. In this 

This invention achieves the desired objectives set P^^'l^^o"- the fitting assembUes 34 and 36 respectively 
forth above by including a hose case formed of f gainst the free ends of the sections 12 and 16, as 

telescoping tubular sections through which the hose ex- 30 P«"n'"ed by the flexible construction of the hose 18. In 
tends, that enable the hose case to be extended and addition, in this position, the legs 22 and 24 are swung: 
contracted in correlation with the extension and con- • *° ^ *° axially of the hose-case assembly along 

traction of the hose. The opposite ends of the hose ex- the periphery pf the case 10. While in this position, the 
tend through the opposite free ends of the case so that hose-case assembly is usually stored in a storage coin- 
they may be attached to the tank outlet and the sewer " P*"""*"* *h* '"''^^ 2' 

while the remainder of the hose is enveloped by the When the trailer is in a trailer park or camping 
case. ground having sewage facilities that include a sewer 32, 

_ ■ • the hose-case assembly is tiaken out of the storacecaiii- 

BRIEFDESCRIPTIONOFTHEDRAWING partment. and the fitting assembly 36 is cxt^^^^^ 

FIG. 1 is a view of an assembly of the hose and the tubular section 12 and is inserted into the 

hose case in extended positions with the hose ends at- sewer 32. The hose case is then extended an amount 
tached to the tank outlet and the sewer; sufficient to bring the fitting assembly 34 close to the 

FIG. 2 is a view of the hose-case assembly in the con- ^^^'^'ng tank outlet in the trailer 29 arid the fitting a^^ 
tracted position it assumes when it is being stored; and 45 ^^"^^'y is extended away from the tubular section 16 

FIG. 3 is a view of a support mounted to the case that ^ attached to the holding tank outlet. The legs 22 

is used to supfport the case above the ground. ^ are now swung downwardly to the ground*en- 

nFc:rPiPxir^M r^c -rut: no .rir™«r^^ ^^^^^^ ^ position so that they may act as support 

f^^ „eans to support the hose-case assembly in the 

tMBUUiMtiNi 50 >nc''ned position of FIG. 1 wherein the hose-case as- 

The hose case 10 comprises three telescoping tubu sembly is inclined downwardly from the trailer 29 to 
lar sections 12, 14. and 16 that envelop a flexible ^^^^ 32 so that sewage may gravitate from the 

sewage hose 18 that . extends completely through the holding tank of the trailer 29 into the sewer 32. 
hose case 10. The hosie 18 is a conventional item that is Because the fitting assembly 34 has a larger diameter 
so constructed that it extends and contracts to conform 55 than the diameter of the opening in the free end of the 
to the len^sth of the hose case between the maximum tubular section 16, the extension of the hose case, 
length of the hose case and the minimum length of the which includes the movement of the section 16 away 
hose case^ from the sections 12 and 14, will automatically extend 

A ring 20 (see FIG. 3) extends about the periphery of thehose 18 with the fitting assembly 34 bearing agaiiist 
the section 12 and is mounted to slide along the section ^ the free end of the tubular section 16. The inclination 
12. The ring 20 has a pair of relatively short legs 22 of the hose, to fit the bontour of the ground, is adiusted 
S .s*<^^« thereof. A ring 23. by sliding the rings 20 and 23 lengthwise of the hose 

l^XT !T ' ^'r^/^' '^^"^ "^"^^^ inclination can be adjusted b^ 

periphery of the section 16 and is mounted to slide varying the extent to which the legs 22, 24 are swunfi 

along the section 16. A pair of relatively long legs 24 downwardly from the FIG. 2 position ' ^ 

are pivoted to the ring 23 similarly to the manner in The above described installation of the hose-case as- 

which the legs 22 are pivoted to the ring 20. The legs 22 sembly has ^he following advantages: 
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a. The adjustability of the legs 22, 24 on the hose said second hose end portion, whereby the hose case 
case 10 allows for proper drainage flow through supports the portion of the hose that is between said 
the hose 18 regardless of the length of the hose- section ends, leaving unsupported only said end por- 
case assembly within the maximum and minimum tions of the hose, regardless of the length to which the 
lengths ofthe hose-case assembly. 5 hose has been extended or contracted. 

b. Since the case 10 envelops the hose 18 for its en- 2. The hose-case combination of claim 1 further 
tire length, except for the ends of the hose, in all comprising: a first, relatively long, support means 
lengths to which the hose-case assembly is ad- mounted to and extending downwardly of said first sec- 
justed, the hose is protected by the case from tion; and a second, relatively short, support means 
damage that may occur from stray objects, such as 10 mounted to and extending downwardly of said second 
stones or other flying objects, or from people section, said first and second support means being 
tripping over the hose. adapted to engage the ground and support the case so 

. c. Since the portion of the hose 18 within the case 10 '^^^ >t inclines downward from said taiik outlet to said 

is confined by the case to incline linearly, there are sewen l. . * . 

no sags in the hose which can collect liquid sewage ^5 \ ^he hose^ase combmation of claim 2 wherein 

and freeze and thus damage the hose and create ^^""^ ""i ^""^^^ .'"^^"'^ comprises: leg means 

undesired pockets of sewage. mounted to its associated section for movement 

When the need for using the hose-case assembly ends ^'^'^^'f " ^ ^J'^"^"" ^^^^"1^ alongside its as- 

and it is desired to dismantle this assembly, the fitting ^o™^^^^^^ ^ .^T""""!^ " 

assembly 34isdetachedfromtheholdingtLkoutIetof 20^7":^^^^^^ i- . 

the trailer 29; the detached end of the hose-case as- ^' hose-case combmation of claim 3 further 

sembly is elevated; the hose-case assembly Is flushed S^Tf^^Tn^^^^^^^ ""'"^'V^^ 
u/ith u/ot^r f..««, k^<,^ ^ * • J * 1 J J adjustment longitudinally of Its associated section. 

rhl^L wL!' 1!^ Its de ached end so 5, ^ose-case combination of claim 2 wherein 

hot ^ « n ? . ""il '^''i^f Tl^^- ^" 25 said fim support means comprises: a first ring mounted 
^^ H r VVr l ^ u"'"^ tosaidArstsectionforadjustinent longitudinally of said 

«!^Si ''h T 1 '^f '^"^^^ the hose-case fi^st section; and a pair of relatively long legs pivoted to 

assembly and the legs 22, 24 are contracted into the said first ring on opposite sides of said first section for 
FIG. 2 position; and the hose-case assembly IS stored in movement between a position wherein they extend 
the storage compartment of the trailer 29. This ar- 3^ alongside said first section and a position wherein they 
rangement enables the hose-case assembly to be extend downwardly of said first section; and wherein 
dismantled and stored in a sanitary manner without the said second support means comprises: a second ring 
hands of the user coming into contact with any sewage mounted to said second section for adjustment longitu- 
that IS in the hose 18 and enables the hose-case as- dinally of said second section; and a pair of relatively 
sembly to be contracted for easy storage in the trailer 35 short legs pivoted to said second ring on opposite sides 

of said second section for movement between a posi- 
* c'aim: tion wherein they extend alongside said second section 

1. In combination with a flexible hose so constructed and a position wherein they extend downwardly of said 
as to be capable of longitudinal extension and contrac- second section. 

tion, said hose having a first end portion that is adapted 6. The hose-case combination of claim 1 further 
to be attached to a holding tank outlet and a second comprising: a first fitting assembly, mounted to said 
end portion that is adapted to be attached to a sewer in first hose end portion outwardly of said first free end, 
such a manner as to incline downwardly from the tank adapted to be attached to said holding tank outlet, the 
outlet to the sewer, a hose case comprising: a plurality largest diameter of said first fitting assembly being 
ofteiescoping tubular sections having openings extend- 45 greater than the diameter of the opening at said first 
ing therethrough through which the hose extends so free end; and a second fitting assembly, mounted to 
that the sections envelop the hose, said sections being said second hose end portion outwardly of said second 
so constructed as to be capable of relative longitudinal free end, adapted to be attached to said sewer, the lar- 
extension and contraction in correlation with the ex- gest diameter of said second fitting assembly being 
tension and contracting of the hose, said sections in- 50 greater than the diameter of the opening at said second 
eluding a first section having a first free end located ^^^^ whereby an extension of said case causes a 
proximate to said first hose end portion and a second corresponding extension of said hose, 
section having a second free end located proximate to ***** 
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An improved utility transfer and stowage system for 
recreational vehicles and other passenger vehicles or 
the like, comprising a baffled toilet holding tank and 
respective permanently installed, self-supporting, tele- 
scopic drain line assembly, in which the latter is pro- 
vided with the inherent flexibility to enable its transfer 
from a stowage to a drain position. The distal end of 
the above drain line is provided with a water tight 
plug-in coupling, for connecting to the park sewer re- 
ceptor, and its upstream end is provided with a perma- 
nently installed water, wash down jet; a bathtub and 
integral baffled holding tank, of which the litter is 
crbsis connected with the kitchen sink and lavatory 
drains through suitable piping and valves, thereby- pro- 
viding for the sanitary isolation and controlled diver- 
sion of the accumulated drains into either a catch 
bucket or into the. above mentioned toilet holding 
tank drain line assembly as deemed appropriate; a baf- 
fled potable water holding tank and respective perma- 
nently installed, precoiled, self-supporting, potable 
water hose, in which the distal end of the latter is pror 
vided with a plug-in adapter coupling, for connecting 
to the park potable water valve; a precbiled self- 
supporting electrical entrance cable and ; a "pair of 
hinged covered carrying tubes for retention of the 
above, mentioned cable and water hose. ..... 

4 Claims, . 13 Drawing Figures . 
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RECREATIONAL V^^^^ STOWAGE coupling arui the attachedLible drain hose to reach 

Awu i KAN5I>ER SYSTEM the occasional distant park sewer receptor. located be- 

yond the normal extended range of the telescopic 

PRIORITY CLAIM ?"f^.^ ^^^^^ extended range also provides the flex- 

I u I • .... ^ ibility required to connect with the occasional nark 

Document No. 002350. filed June 17, 1970. funher. to provide the necessary flexiblity to connect 

BACKGROUND OF INVENTION ^ receptor located in the bottom of an anti- 

freeze box. 

inis invention relates to an improvement of the util* lo u/hi»fi -a/^^^^i^^^i ..^u- i • 

The chief aim of the present invention is to provide °^ ^^^^ 

for a more manageable, sanitary and safer utility stow! "ZitT ^"'^^^1%'" ^ its 

age and transfer system 15 P*^^^"^ ^^'^ modificaUon can be. plugged 

into all of the standard vertical sewer receptors. During 

SUMMARY AND OBJECTS OF INVENTION ^^e transition to standardization, certain interim modi- 

A general object of the present invention is to pro- f^^^^ *e sewer couplings are also provided for in 

vide an improved toilet holding tank and respective ^"l? ""vention. ; 

drain line; a sink and bathtub holding tank and respec- 20 above mentioned toilet holding tank drain line 

tive drain lines; a, potable water holding tank and re- assembly and the principal modification Uiereto, will 

spective self-supporting hose; a self-supporting electric transform a degrading, time consuming job into a rela- 

entrance cable; and a pair of carrying tubes for the ^^^^ clean task as easy to plug iii and out as the electri- 

above mentioned cable and hose. entrance plug. The above mentioned telescopic 

In known types of flexible toilet holding tank drain 25 ^"^^in Une assemblies could be feasibly used on liquid 

lines, they are, in the main, not entirely satisfactory due carrying vehicles, transporting gasoline^ milk and the 
to their inherent encumbrance in connecting, discon- 

necting, draining, washing, handling and stowing. It is . ^ further object of this invention is to reduce pollu- 
not uncommon to be confronted with the horrendous ®^ ^"^ recreational areas caused by the iincon- 
task of cleaning up the parking site after an accidental 30 trolled draining on our camp sites of seemingly harm- 
spillage caused by the retraction of the drain hose from lavatory, kitchen sink aind bathtub drains which are 
non-secure connections at the holding tank or at the frequently contaminated with human refuse, intro- 
park sewer receptor when dumping the contents of the ^*"ced directiy into the drain system or iridirectiy con- 
holding tank or when lifting the hose to drain out low laminated from residue deposited in the open cross- 
pockets prior to disconnecting for travel, and further to 35 connected drain lines from previous occasions when 
encounter, the unsanitary and revolting job of discon- dumping the toilet holding tank. The above unsanitary 
necting from the toilet holding tank, washing out and conditions are a^^erted in the present invention by the 
ultimately stowing the wet limp sewer drain hose into installation of an independent lavatory, sink andlbath-. 
its remote carrying tube for travel, invariably resulting tub drain holding tank, connected by suitable piping 
in contamination of yourself and your potable water ^"^ valves to maintain a sanitary isolated storage and 
'^ose. to control the diversion of the respective drain waters 
It is an object of the present invention to eliminate either, a catch bucket for ultimate carrying to a 
the above mentioned filthy and degrading job, by pro- designated disposal station, in parks where hook ups 
viding a permanently installed toilet holding tank sewer are not available or by diverting the drains through a 
drain line, supported within a hinged and swiveled se- stop and check valve into the toilet holding tank drain 
ries of telescopic tubes, to insure proper gravitational where park hook ups are provided, 
draining, combined with adequate flexibility to facili- is another object of the present invention to dis- 
tate handling and stowage, and further, by providing pense with the need for washing, coiling, and tying the 
for a water wash down jet permanently installed within electric entrance cable and the potable water hose 
the above mentioned toilet holding tank drain line. prior to stowing for travel. Washing the above discon- 
It is another object of the present invention to elimi- nected cable and hose is necessary because the utility 
nate the need for carrying an extra length of flexible area is frequently wet and contaminated with human 
sewer drain hose to reach the occasional distant park refuse. In the present invention the above undesirable 
sewer receptor, and to reduce the number of hose fit- task is eliminated by preforming a resilient electric 
tmgs required to make connections to the varied park cable and potable water hose into resilient helical coils 
sewer receptors, and further to reduce the discomfort- having built-in memories biasing them into contracted 
ing. time consuming job of exchanging the conven- states, or by encasing them in or building tiiereinto suit- 
tional type couplings. In the present invention, con- able plastic coated coil springs having sufiFicieht tension 
necting and disconnecting to the varied park sewer re- to provide self-support above the ground level between 
ceptors are facilitated by the use of a combination in- '''' the park utility receptors and tiie recreational vehicle 
ternal-external quick change coupling mounted to the When released from tiie park utility receptors tiie 
distal end of tiie telescopic tubes. The internal portion above mentioned cable and hose will readily recoil into 
of the quick change coupling readily permits inter- their respective carrying tubes for travel, and further 
change ofthe varied type sewer couplings. The external ^ the distal end of tiie above mentioned water hose is 
portion of the quick change coupling facilitates disen- ' provided with an adapter coupling, making the connec- 
gagement froin tiie distal end of tiie telescopic tubes. tion to the park water valve as easy to plus in and out 
thereby permitting withdrawal of the quick change as the above mentioned electrical entrance plug 
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More generally, an object is to provide a tubular FIG. 6 is an enlarged fragmentary view, partly ih sec 

housing xontaming a spring biased helical conduit tion, taken as indicated along the angled arrows VUVI 

which will retract itself into its housing after being with- of FIG. 3, illustrating the bathtub holding tank baffle 

drawn therefrom and released. plates, drain trap and non-return valve; 

A further object of this invention is to diminish the 5 FIG. 7 taken with FIG. 6, constitutes an end portion 

dangerous and damaging forces created by the free sur- of the bathtub holding tank, illustrating the tank vent 

face effect of a fluid in motion. This condition is very and access, cover; 

prevalent in partially filled potable water, toilet, and FIG. 8 is an enlarged fragmentary plan view, partly 

bathtub holding tanks where suitable baffle plates are in section, taken as indicated along the angled arrows 

non-existent, thus contributing to the upsetting mo- id VIII— Vfllof FIG; I, illustrating the toilet holding tank 

ments of force as the recreation vehicle turns a comer. drain hose, supporting telescopic tubes and the dual 

sways due to wind action, or uneven road surfaces. In quick change coupling; 

addition, acceleration and deceleration of the vehicle F^G- ^ is a fragmentary view in section, taken as indi- 

creates similar forces which contribute to escalated cated along the angled arrows IX— IX of FIG. 8, illus- 

wear of the vehicles power train and brakes, thereby trating details of the dual quick change coupiing and 

causing premature repairs. Fn the present invention associated attachments; 

these safety hazards and undue wear are greatly re- FIG. 10 is a side elevational view, partly in section, 

duced by the installation of longitudinal and transverse illustrating the adapter coupling for the distal end of 

divisional baffles within the holding tanks. the potable water hose; 

Another object of this invention is to eliminate the FIG. 11 is a fragmentary view, partly in section, cor- 
extranepus fittings and rust frozen retainer nuts and responding to FIG. 3, illustrating a modification to the 
studs on the inlet and outlet flanges to the toilet holding toilet holding tank drain assembly- 
tank. In the present invention nonferrous retainer rings ^'G* *2 is a fragmentary view, partly in section, cor- 
with integral studs are embedded in the tank iflanges responding to a portion of FIG. M, illustrating a modi- 
thereby permitting the toilet and the holding.tank drain fication to the terminal elbow of the telescopic tube as- 
valve to be connected directly to the tank surfaces, thus sembly; and 

contributing to compactness and easy removal of the enlarged fragmentary view, in section, 

retaining nuts when effecting repairs. corresponding to FIG. 5, illustrating a modification to 

It is another object of the present invention to con- 30 wash down jet; 

The foregoing objects, advantaged, features and re- „ / . .■ ^ INVENTION 

suits of the present invention, together with various Referring to FIG. 1 of the drawings, the vehicle 1 is 

other objects, advantages, features and results thereof 35 P''®^'''*** ^ built-in locker 2, whose access door 3 

which will be evident to those skilled in the art to which mounted flush and hinged at 4 to the exterior hull 

the invention relates in the light of this disclosui*, may P'*''"g The door 3 is provided with a resilient gasket 

be achieved with the exemplary embodiments of the 'ocking device 9, The contents of the locker 2 

invention illustrated in the accompanying drawings and <*escribed hereinafter, 

described in detail hereinafter. 40 Toilet Holding Tank Drain Assembly 

DESCRIPTION OF DRAWINGS Housed within the previously mentioned locker 2 is 
In the drawings: the telescopic toilet holding tank drain hose 2S, sup- 
FIG. I is a fragmentary side elevational view of one PO"ed within the hinged and swiveled telescopic tube 
form of a recreational vehicle, illustrating the improved 45 -kI:, . ^^"'ted quick change couplings, to 
electric, potable water, and toilet holding tank, transfer ^""i.*'* ^ « "P^" Pol- 
and travel stowage facilities t'on the telescoptc tubes T may be withdrawn from the 
FIG. 2 is an enlarged fragmentary plan view, partly T'J"^ retammg clips 1 1 and lowered from a stowage 
in section, taken as indicated along the angled J^rows °lf'!T^ ^T" T hinges 14. 
II-II of FIG. I. illustrating a portion of th^Z^^^d 50 ~f««ng downwardly about fulcra 15 (FIGS. 2 and 3). 
toilet holding tank drain Lembly. sink and £SiSb supported by the totatable swivel bracket 16, in 
drain assembly, potable watThSg ank Jfec^ Sea i^^J'^.K" '° - "l T"*'/^'"^ ^ 
ble. and potable water hose assembC tT^ '""'"^^ ff^ " '^«^' ^ 

FIG. 3 fe an enlarged fragmentary vfew, partly in sec^ t^lH '''T-y's.^ll" ^T" 

tion, taken as indicated along the angled ;rrows inllll « Kv ^hf ^'J^h? ' door 5 is normally closed 

of FIG. 1. illustrating an improved foilet holdfng tank callf urTed 2^.1 ' V* l ' ' "l"'*^"'- 

with the respective drain assembly, and the combina- ^£ tI re 1<^JS^J at C h^n ^ K^t ^''^^'^ 

.ion bathtub with the respective drain holding tank; . :uS:^u:;U br^hl; S^S^^^^^^^^^ 

rTa^n^d^^eE;^K^^^^^ 

Pin « » At . . vehicle 1, and further, to be wholly conuined 

fiHd fl^g^d fragmentary view, partly in sec- within the exterior hull plating for toad trawl wreadS 

nf Fir r n the angled arrows V-V " lowered into a draining position Mow £ ov^haJg of 

of FIG. 4. .llusuatmg details of the water wash down vehicle 1. thereby permitting hor^nUl rSStJe 

* telescopic tube assembly T within a scope of 360» for 



Appellant's Brief ED 710^82339 US 



Page 115 of 350 



Application No. 10/693719 



3,811,462 

5 6 

alignment wiA the varied park sewer receptors, and vided (FIG. 4) to accommodate those toilets with dif- 

further providing a supported incline that will assure ferent base configurations. The tank 31 is further pro« 

proper gravitational draining of the drain hose 25. Re- vided with a baffle plate assembly which comprises the 

tracting and stowing ofthe telescopic tubes T. for road vertical transverse and longitudinal baffle plates 65, 

travel, automatically permit the trap door 5 to close 5 which relate to a series of rectangular boxes dimiriish- 

against suitable stops 12, thence when door 3 is manu- ing in size which are open at the top and bottom and 

ally closed it will m turn overiap the door 5, and form held an equal distance apart by webs 66. The inner bot- 

an mtedocking cover over the bottom of the locker 2, torn of tank 31 supports the feet 64 of the webs 66. The 

thus restoring the streamline characteristics to the exte- webs 66 in turn are secured to and support the baffle 

nor hull plating of the vehicle 1. the upstream end of lo plates 65 which in turn support the top of tank 31, the 

the drain hose 25 is permanently secured by clamp 26 latter in turn supports the integral toilet mounting 

to the elbow 27 insunng a secure connection between flange 56 and in turn supports the toilet 69 (FIG. 3) se- 

the flexible hose 25 and the stationary elbow 27, how- cured thereto. The lower core of the baffle plates 65 

ever, the clamp 26 is readily removed to effect repairs and webs 66 are pyramidal in configuration to permit 

l!hic.V?r ^ ^ ^isP^^al of the larger solid wastes as the liquid level 

vehicle frame 31 (FIG. 2) is utilized to effect passage rises in the tank 31, thus preventing the total accumula- 

tion of waste being trapped in the central cell directly 

Jet Assembly ^^^^ discharge. The tops of the baffle plates 

. ^ ^ ^5 ^e webs 66 are provided with grooves 67 to 

Referring to the FIGS. 2, 3, 4 and 5, the water wash 20 permit air equalization. The vent pipe 68 provides for 

down jet assembly J is integral with.elbow 27, compris- gas escape and pressure equalization of tank 31. The 

ing a jet orifice 35, and a centrally positioned diffuser configuration of the baffle plates 65 and the webs 66, 

ball 36, (as best seen in FIG. 5) which the latter in turn facilitates draining of the solid wastes and reduces the 

IS secured to the removable strainer plate 37, which in upsetting moments of force created by the free surface 

turn IS retained by the flanged nipple 38, the latter in 25 effect of a fluid in motion, 
turn IS made water tight by the neoprene O-ring 39 and 

the threaded throat bushing 40. The water for the jet Telescopic Tube Assembly 

assembly J is supplied from the vehicles potable water Referring now to FIGS. 1, 8 and % the telescopic 

pipmg system 45, (FIG. 1 ) through the cutout valve 46 tube assembly T comprises a.series of tubes increasing 
located m locker 2. The potable water system is safe- 30 in diameter to provide sufficient clearance between 

guarded from contamination by the anti^siphon valve sections to receive the low friction stationary guide 

47, and the swing check valve 49 (FIG. 2) which are rings 73, the stationary stop rings 74 and the slidable 

installed m the wash water pipe line 48 between the po- guide rings 75. The rings 73 and 74 are secured to the 

table water cut out valve 46 and the water wash down inside of the tube 21 and the ring 75 is secured to the 
jet assembly J. The activation of the jet assembly J is 35 outside of tube 22. As the tube 22 is extended, the ring 

contro led by cutout valve 46 and should be preferably 75 is slidingly engaged with the tube 21 until termi- 

opened prior to dumping the contents of the toilet nated by striking against the stop ring 74. The overiap- 

holding tank 31, by means of the reach rod 29 and cut ping distance, between rings 73 and 75 provide for the 

out valve 30, thereby intensifying the flow of its con- mutual support of their respective tubes. In the interest 

tents and preventing a back surge into the jet assembly. of brevity, identical stop and guide rings mentioned 

After the contents of the tank 31 have been evacuated. above are located between the tubes 22 and 23 but are 

the holding tank valve 30 should be closed, then subse- not illustrated. Total retraction of the telescopic tubes 

qucntly the closmg of the valve 46 will insure a clean 22 and 23 are prevented by the lug 7 and the handle 79 

and adequately drained hose 25, and in addition insure respectively. 

a fully , charged potable water system prior to discon- A cylindrical cam plate 76 is secured to the distal end 

necting from the park utilities. of the tube 23, and is provided with a helical groove 77 . 

I he above arrangement of the toilet holding tank to receive the hose clamp housing 81, as will be de- 

dram assembly and respective water wash down jet, scribed later. Integral with the cam plate 76 are the 

precludes the need for disconnecting, handling, hand hinge brackets 78, provided to support the telescopic 
washing, and stowing a wet limp hose in its remote car- ^" tube handle 79. 
rying tube after each use as currently practiced. 

^ _ Quick Change Coupling Assembly 

Toilet Holding Tank Assembly ^ ^ . , ^ ^ \ 

' , . , ... Referring now to FIGS. 8 and 9, the dual quick 

Referring now to FIGS. 3 and 4, the toilet holding change coupling assembly C, comprises the coupling 

tank 31 is rectangular m .plan and is constructed of 82 of which the upstream portion 83 receives the distal 

fiber glass or other suitable material. Integral with tank end of the flexible drain hose 25, secured thereon by 

31, IS the reinforced lower outlet flange 55 and the means of the hose clamp 80, The hose clamp worm 

upper reinforced inlet flange 56. Embedded within the gear housing 81 is inserted in the helical groove 77 of 

above mentioned flanges are stainless steel or other the cam plate 76 and is rotatabiy engaged by gripping 

suitable nonferrous type retaining rings 57, and integral the hand grip grooves 84 and the handle 79, to effect 

studs 58, threaded on the distal ends, which facilitate a semi-rigid connection between the cotipling 82 and 

securing of the dump valve 30 and the toilet 69 directly the telescopic tube 23. The semi-rigid connection per- 

to the tank 31, which will eliminate extraneous fittings, mits limited flexibility to properly align the inter- 
provide compactness and facilitate removal of the . . changeable couplings with the parte sewer receptors to 

stamless steel nuts 70 to effect repairs. There are cer- be described later. The dual quick change coupling as- 

tam type toilets that can be attached directly to the sembly serves a two-fold function in that it provides an 

upper flange 56, however an adapter spool 63 is pro- expeditious means to disengage the coupling 82 from 
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the telescopic tube 23, for the purpose of withdrawing is provided with transverse and longitudinal baffles 107 
the dram hose 25, in order to reach the occasional dis- and 108, respectively, which relate to a series of rectan- 
tant park sewer receptor located beyond the normal ex- gular interconnected boxes which are open at the top 
tended range of the telescppic tubes, or when addi- and bottom. The feet 109 are integral with and support 
tipnal flexiblity is required to connect to the occasional 5 the baffles 107 and 108 at a suitable height above the 
obstructed, or to the deep set sewer receptor located in bottom, botton. thereby permitting gradual equaliza- 
the bottom of an antifreeze box. The above mentioned tion of the drain water within the tank 106, The top 
extended range is achieved by the utilization of a close- surface of the baffle plates 107 and 108 are provided 
wound tension type sewer drain hose, in which the ex- with grooves 67 to permit air equalization and further 
tended length is equivalent to two lengths of the more 10 to provide a supporting structure for the bathtub 105 
common open-wound compression type sewer hose. The vent pipe 68 (FIG. 7) provides for gas escape and 
I he self^recoiling feature of the close-wound drain pressure equalization for the tank 106 
hose readily permits retraction into the telescopic tubes The vent pipe 68 is secured to the access plate 1 1 1 
when released from the sewer receptor; which in turn is secured to the end wall of tank 106 by 
The other function ofthe dual quick change coupling 15 means of the embedded stainless steel retaining rine 
82 IS to provide a means for receiving the interchange- 112, integral studs 113 and retaining nuts 114, The ac- 
able couplmgs 85, 86 and 87 and further to provide a cess plate 111 provides access for lhe clearing of ob- 
water tight couphng seal. As seen in FIGS. 8 and 9 the structed drains, repairs or replacement to the non- 
coupling 85 1^ engaged to the dual coupling 82, and the return valve 1 17, which is constructed of neoprene or 
straight couplmgs 86 and 87 are stowed in locker 2 of 20 other suitable resilient material. The valve 1 17 is se- 
FIG. 1. The coupling 82 is further provided with the in- cured to the conventional drain trap 116 by the hose 
ternal. segmented threads 88 and the O-ring 90. The in- clamp 1 18. The above arrangement permits the flow of 
terchangeable couplmgs 85, 86 and 87 are provided the tub drains intb the holding tank 106, but prevents 
with external segmented threads 89 and when rotatably their return. 

engaged against the threads 88, a water tight seal will 25 jhe above mentioned baffle plate assembly can be 

be effected between the coupling 82, the O-ring 90 and related to the conventional ice cube tray, in that the 

the above mentioned interchangeable couplings 85, 86 baffle plates subdivide the water content into individual 

.£ind X7. ai . I." .... 



"t- ' ,• o- non-tight cei;s, thus permitting a gradual ingress, or 
The couplings 85 and 86 are constructed of. ABS egress of the drafai.jvater between the adjacent cells 
plastic or other suitable material, and secured thereon. 30 Thfe above mentioned restriction to How will diminish 
are the tapered neoprene stopper rings 91 or other suit- the wave action of the accumulated drain waters 
able resilient material, and wheii forced into the park thereby reducing the magnitude of the upsetting mo- 
sewer receptors, a substantial degree of water tight in- ments of force created by the free surface effect of the 
tegrity is created. The coupling 87 is constructed of fluid in motion, thereby providing a safer holding tank 
brass or other non-ferrous metals, in order to resist 35 fo^ recreational vehicles and the like, 
damage to the standard tapered pipe threads 92. The 

coupling 87 will provide a water tight seal when en- ^'"'^ ^^^h Drain Transfer Assembly 
gaged with like standard threads of the park sewer re- Referring now to FIGS. 2 and 3, the sink and bath 
captors: however, in view of the varied sizes and dam- drain transfer'assembly, comprises a main drain line 
aged threads encountered in many parks, the thi-eaded ^" 124 common to the holding tank drain line 121. lava- 
couplmg 87 is not always satisfactory. The coupling 86 tory sink drain line 122 and the kitchen sink drain line 
!1 JTI P*^'^"''"^'^- however, there are a few non- 123. When the vehicle is parked the cross connection 
threaded horizontal park sewer receptors that will re- valve 125 is manually opened by reach rod 126, permit- 
quire the above type coupling for some undetermined ting free communication ofthe sink and lavatory drains 
Tu* ,. o. u . with the holding tank drains. The valve 125 is secured 
The coupling 85 IS the most preferred type in view of while traveling to isolate the holding tank 106 to pre- 
its quick plug in and out connection to the park sewer vent possible surging of the drain water into the sink 
receptor, the anti-retraction feature, the water tight- and lavatory. 

ness and the close proximity to the grade level thereby It appears feasible to install vertical non-return valves 

providing a maximum drainage slope and accessibility in the drain lines 122 and 123, to prevent back surging 

to the preferred vertical sewer receptor, which has in lieu ofthe manual cut out valve 125. 

been approved by the State of California. The reach rods 29 and 126 previously mentioned are 

I he terminal cap 97 ( FIGS. 1 and 9) is provided with protected from damage by the vehicle bumper 32 and 

a neoprene O-rmg 98 to effect a drip and odor proof could be enclosed to prevent unauthorized use 

seal when engaged to the distal end ofthe interchange- When the vehicle is hooked up toapark seweriecep- 

able coupling. The cap 97 is secured to the telescopic tor. the accumulatwl sink and bath drains may be di- 

tube handle 79, by the lanyard 99.. verted into the toilet holding tank drain line 25 through 

The coupling 87 is further provided with an annular cut out valve 130 which is operated by reach rod 131 
hp 95 to receive the above mentioned terminal cap 97. ^ located in locker 2 (see also FIG. 1 ) thence through the 

horizontal swing check valve 132, in turn through nip- 
Sink and Bath Drain Holding Tank Assembly ^'f, discharging into the elbow 27 of the 

„ , . , . '0"et holding tank drain line assembly, as previously 

Referring now to FIGS. 3 and 6, the sink and bath described. Hiv: iou»iy 

drain holding tank, comprises a double deck container When the vehicle is parked at a campsite in which 

constructed of fiber glass or other suitable material. sewer hookups are not available, the accumulated 

The upper level consists of a bathtub 105 and the lower drains may be diverted through the drain valve 135 

level consists of a dram holding tank 106. The tank 106 thereby controlling the flow of the drain water into a 



Appellant's Brief ED 710682339 US 



Page 117 of 350. 



Applicatipn No. 1 0/iB9371 9 



9 



3,811,462 



10 



pS su?on ?l,eSL?r",V^-^ '^^T'^ ^ entangled paraphernalia 
draining. 

Poubl.W.,erHoWmgTa«kA».mbly ' M««<1«<1 ToilM HoWin, Tank Drap, Aa.n,Wy 

tank 1*0 IS rectangular in plan and comprises an identi- other suitable material The coniDonents haviho tLsr 

cal baffle plate system with commensurate safety fca- counterparts inThe S eLZ^nt of t^^^^^^^ 

Sh"Sntl06?^^^^^^^^ ^rr' ^-••'•entined by the same reference „um^^^^^^^^^ 

charge pipe connection^ ""'"8 ''V reference numerals of the "200" series. The 

principal change is in the water tight structure of the 

Elecuical and Potable V/^ter Transfer Assembly telescopic tubes and their supporting vertical and hori- 

• R'eferrine now to Pint i =„j ■» .i. • u ^ , rotatable elbows, which provide the required 

and 148 The c;ihlp 14^ .nH s^l i^Y^ ^ 3 *"oe assembly T, compnses an elbow 200 with an in te- 

ment provides a self Qtorino f-^.".,i f "s slidably engaged within the telescopic tube 203, the 

hineed at 151 -inrf i ?r,ilT^ . f -ru ^"^^ "'^ telescopic tubes by the means of a slidiiigly ensaged 

„w "''^i"* which are not required for in conjunction with the peripheral grooves 207 and th^ 

Referrinc now to Fin I ft rh^ i • . ^^e stop and guide ring 206 strikes the stationary stop 

oHhe hose 146 to the conventional park garden hose tightened ring nut 212. which in turn Tprovided witS 

Thi^ nri.,^p^^ teA • ^ . ^"0*"ng213» which the latter in turn is seated acainst 

tightenmg spokes 158 to facilitate tightening the 5" when the tube 203 h^ been extended to The desSS 

curea to the hose 146 by lanyard 160 to prevent loss. past the stop and guide ring 206. The stoo and euide 

The above adapter will be required until national stan- rines 206 21 1 and 214 t,.rfCr \.l^, A ^ and guide 

pressure m the vehicles potable watersystem whendis- sections mentioned abow. 

connected from the male portion of the adapter 154. The supporting tube 204 U secured to the threaded 

The foregoing electrical and water transfer assembly end of the7ibow 220 arid madrSr tkht bv O rin« 

eliminates the need to disconnect the water hose from 221 or other suitable gasket matS m elbow 220 

the vehicle water system, and further to preclude the is rotataWy engaged to nippleS and s?cSred theretS 

need to wash. t« and stow the cable and hose in a con- by the retainini Lit 224. The d£l end of^eUS 
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rotates within the annular groove 225 of the nipple 
223. A water tight seal is provided between the rotat- 
able elbow 220 and the fixed nipple 223 by the means 
of a pair of O-rings 227, thus permitting the elbow 220 
and the attached telescopic tube assembly, to rotate 5 
horizontally about the fulcra hippie 223, for appropri- 
ate alignment with the park receptor. The nipple 223 
is secured to the elbow 230, which in turn is secured to 
the nipple 231 (partially shown) in an identical manner 
as previously described for the rotatable end of the 10 
elbow 220. The vertical rotation of elbow 230 about its 
fulcra nipple 231, enables the telescopic tube assembly 
to be transited from the draining to the stowage posi- 
tion as previously described in the first embodiment of 
this invention. The nipple 231 is secured to the elbow 15 
232 which in turn is secured to the nipple 233 which 
the later in turn is supported by bracket 234. The 
bracket 234 should be secured to nipple 231, however 
for purposes of clarity it is attached to the nipple 233. 
The bracket 234 is secured to the vehicle frame 31. 20 
The nipple 233 is secured to the elbow 27, which in 
turn houses the water wash down jet assembly J as pre- 
viously described in the first embodiment of this inven- 
tion. 

The above arrangement facilitates handling, connect- 25 
ing, disconnecting, draining,, washing and stowing of 
the toilet holding tank drain transfer assembly, in addi- 
tion it further provides for adequate water tight integ- 
rity, supported drain incline and the flexibility required 
to achieve its prescribed function. In the event that fu- 30 
ture standardization may require the recreational vehi- 
cle toilet drain line to be threadedly engaged to a park 
receptor, comprising a 90* elbow, connected to a verti- 
cal sewer stand pipe, the necessary provisions have 
been made in this invention to modify the terminal cou- 35 
pling as provided for in FIG. 12, comprising a threaded 
hall socket 233, secured to the distal end of the tele- 
scopic tube 202. The hand tightening nut 234, is 
threadedly engaged to the ball socket 233. An O-ring 
235 is secured within an annular recess in the ball 40 
socket 233, to effect water tight integrity between the 
socket and the ball 236 when compressed by the ring 
nut 234. integral with the hollow ball 236 is a hollow 
shaft 237, the latter in turn is externally provided with 
the hand tightening grooves 238 and standard pipe 45 
threads 239 for engagement to the park threaded elbow 
receptor. 

In the event that standardization should turn toward 
a vertical park sewer receptor, requiring a threaded 
connection, the elbow 200, previously described, could 50 
be mutually modified to receive the above mentioned 
ball socket 233, in order to vertically orient the axis of 
the ball shaft 237 for engagement of its threaded end 
portion 239 to the vertical park sewer receptor. 

Modified Jet Assembly 

FIG. 13. illustrates a modified water wash down jet 
assembly. The components having their counterparts in 
the first described embodiment of the invention are 
identified by the same reference numerals and only 60 
those featiires requiring a change of parts are identified 
by new numerals of the "300*' series. The principal 
change is that the combination jet and non-return valve 
301, is a substitution for the swing check valve 49, the 
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diffuser ball 36 and the strainer plate 37. The vaJve 301 
is shown in the open position, as caused by the exertion 
of the wash-water pressure. The valve 301 is provided 
with the tangential orifices 302 and a diffuser cone 303 
which impart a whirling motion to the water wash spray 
cone! The valve 301 is slidably engaged with the valve 
body 304, wnich has a conical, outlet that provides a 
seat for the diffuser cone 303. When the potable water 
cut out valve 46 is secured, the valve 301, will be auto- 
matically urged into a closed position by the coil spring 
305, thus preventing the entry of waste particles into 
the jet orifices 302. 

Although two exemplary embodiments and modifica- 
tions of the invention have been disclosed herein for 
purposes of illustration, it Will be understood that vari- 
ous other changes, modifications and substitutions may 
be incorporated without departing from the spirit of the 
invention as defined by the claims which follow. 
■I claim as my invention: 

1. In a tank draining system; the combination of: 

a. a tank having a drain; 

b. telescoping conduit means; 

c. swivel means mounting said conduit means for 
swiveling movement relative to said drain; 

d. said swivel means including a swivel plate fixed rel- 
ative to said tank, and a swivel bracket pivotally 
connected to said swivel plate for pivotal move- 
ment about a vertical axis;. 

e. said swivel means further including hinge means 
fixedly connected to said conduit means and pivot- 
ally connected to said swivel bracket for pivotal 
movement about a horizontal axis perpendicular to 
and intersecting said vertical axis; and . 

f. an extensible and coiitractible hose iii said conduit . 
means and connected at one end to said drain. 

2. A tank draining system according to claim 1 in- 
cluding means for injecting a flushing liquid into said 
drain. 

3. In a tank draining system, the combination of: 

a. a tank having a drain; 

b. telescoping conduit means connected to said 
drain; 

c. swivel means mounting said telescoping conduit 
means for swiveling movement relative to said 
drain; 

d. an extensible and self-contractible helical hose 
within said telescoping conduit means; 

e. said hose being connected at one end to said drain; 

f. said hose having connected to its other end a fitting 
detachably connected to the outer end of said tele- 
scoping conduit means, whereby said fitting may be 
detached from said telescoping conduit means to 
permit extension of said hose and withdrawal of 
said hose from said conduit means; and 

B- said hose embodying self-contracting means bias- 
ing it into said telescoping conduit means, whereby 
said hose will retract itself into said telescoping 
conduit means upon being withdrawn therefrom 
and released. 

4. A tank draining system according to claim 3 in- 
cluding means for injecting a flushing liquid into said 
drain. 
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ABSTRACT 



A feed control apparatus for use in conjunction with a 
plumbing tool of the type used for cleaning and re- 
moving obstructions from drain . pipes in which an 
elongated coiled spring wire, or plumber's snake, is 
advanced through the pipe and rotated. The feed con- 
trol apparatus includes a novel combination snake 
feed and chucking device which supports the rotating 
snake at all times and automatically controls the rate 
of feed of the snake through the pipe in accordance 
with the resistance encountered: Upon the shake en- 
countering a blockage in the pipe which results in 
torque buildup in the snake, the rate of feed will be 
automatically slowed to permit the snake to work its 
way past the obstruction. If the blockage cannot be 
penetrated so as to permit further advance of the 
snake, the rate of feed will automatically be reduced 
to zero, thereby, preventing damage to the equipment . 
or possible injury to the operator. ; 

16 Claims, 8 Drawing Figures , 
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BACKGRQUND OF THE INVENTION 

1 Field of the Invention 5 
This invention has to do geheriilly with plumbers 
tools used for cleaning and removing obstructions from 
drairi pipes and utilizing an elongated member in the 
iform. of^^ coiled spring wire, known as. a plumbers 
snake, which is advanced through the pipe and rotated. 10 
More particularly, the invention relates to the provision 
oi" a novel, aiutomatic feed device which will accommo- 
date springs or snakes of various diaiTieters. will accom- 
modate distortions in .the spring and will automatically 
vary the rate of axial feed of the spring relative to the 15 
impedance encountered by the spring as. it advances, 
through the pipe. . 
2. Discussion of the Prior Art 

Spring-type plunibers snakes are ordinarily housed in 
a drum or container having a conoidal wall through 20 
which the spring or snake is fed:and retiracted axial ly of 
itself as the container is rotated to cause rotation of the 
spriiig In conventional tools having power-operated 
spring advancing and retracting means, the feed mech- 
anism typically includes a jaw in the form of a seg- 25 
rnehted nut^ or the like, through which the spring is fed 
by rotating it so that, in effect, the spring is threaded 
through the jaw. Since the jaw is stationary , the rate of 
feed of the spring or snake is entirely dependent upon . 
its speed of rotation; Further, the stationary jaw cannot 30 
accommodate irregularities in the spring such as kinks, 
coiiplings and the like and if such irregijlarities are en- 
countered, serious.damage to the equipment can result; 
Also, should the spring or.snake encounter a restriction 
within the pipe which it cannot immediately penetrate, 
the driving torque will build up against the stationary 
jaw causing the snake to kink and frequently break,. 
. thereby creating a significant safety hazard. 

Varipus attempts have been made in the past to de- 
sign a snake feed device which would permh.the opera- 
tor to quickly stop the feed should a blockage be. en- 
coiihtered within the pipe. Among the. most successful 
of these prior art devices are the devices invented by 
Hunt, et al:, and described in U.S. Pat. Nos. 2,769,191;, . 
3,224,024 and 3,499,782. These devices, while clearly 
superior to similar units on. the market, nevertheless 
have the drawback that the feed jaws cannot accommo- 
date any . appreciable distortion in the spring and the 
feed of the spring is controlled entirely by the operator, . 
Unless the operator is continuously. alert to any indica- 
tion, of impedance to forward feed of the spring within 
the pipe, aiid quickly responds by stopping the feed, the 
buildup of driving torque can cause serious damage to 
the equipment and possibly injure the pperator as well. 

The novel construction of the device of the present 
invention solves the aforementioned problerns by pro- 
viding a novel spring loaded, combination snake feed 
and chucking device which can readily accommodate 
distortions or couplings in the snake and additionally 
autoniatically regulates the rate. of. feed of the snake 
from zero to approximately 12 feet per minute depend- 
ing upon the impedance encountered by the snake. For 
example, upon encountering a blockage in the pipe 
which results in a torque buildup in the shake and an 
impedance to further forward feed, the rate of feed will 
be automatically slowed to permit the snake to work its 
way. past the obstruction. If the blockage is such that 



the snake cannot penetrate it, the impedance, to for- 
.ward movemient of the snake is irnmediately sensed by 
the feed device and the rate of feed is instantly reduced 
to zero without any corrective action being required of . 
the operator. In this way, the safety of the operator is 
assured and damage to the snake or to other parts of 
the equipment is prevented. 

In addition to the patents to Hunt, iet al., previously 
identified, applicant is aware of the prior.art patent to 
Turnfaaugh, U.S. Pat: No. 2,600,707, which is clearly 
distinguishable from the present invention. 

; SUMMARY OF THE IN VENTION V 

It is a primary object of the present invention to pro- 
vide a plumbing tool of the type which uses an elon- 
gated coiled spring wire, or snake which is rotated and 
fed into drain pipes and the like, in which there is pro- 
vided a novel spring loaded combination chucking and 
snake feed nriechanism which . continuously supports the 
rotating sniake and which, during the feed mode, auto- 
matically controls the rate.of feed of the snake into the : 
pipe in accordance with the degree of impedance en- 
countered by the snake as it is fed into the pipe. 

It is anot'her object of the present invention to pro- 
vide a device of the aiforementipned character iii which 
the feed . mechanism automatically adjusts to various 
coiled spring, or snake, diameters and to widely varying 
conditions of snake distortion: 

It is another object of the inyention to provide a tool 
of the class described in which the feed mechanism can • 
function as a chucking device to rotatably support the 
snake during a^ dwelling mode; i.e., at zero feed, and 
can be expeditiously activated to a feed mode whereby 
the snake can. be controllably fed in a forward or re- 
verse axial direction relative to the feed mechanism. 

It is still another object of the invention to provide a 
device of the aforementioned character in which the 
feed mechanism includes snake engaging elements 
movable into and out of driving engagement with the . 
snake and further includes a biasing mechanism for 
yieldably urging the snake engaging elements into driv- 
ing engagement with the snake which is so constructed 
and arranged as to permit the elements to move out of 
driving engagement with the snake in response, to 
forces opposing feeding of the snake axially of itself 

It is a further object of the invention to provide a de- 
vice as. described in the preceding paragraph in which 
the biasing, mechanism is adjustable so that the force 
exerted thereby to hold the snake engaging elements in : 
driving engagement with the snake may bie tontrollably. 
varied. 

More particularly, it is an object of the invention to 
provide a novel feed mechanism embodying a plurality 
of arcuately spaced radially movable rotating ifeed rol- 
lers v^hich can be moved into and out of driving en; ■ 
gagemerit with the rotating snake.. The mechanism is . 
constructed so that when the feed rollers ard in engage- 
ment with the snake., the entire assembly can function 
as a chucking. device and rotate with the snake. Alter- 
natively, the rotation of the mechanism can be stopped, 
thereby causing the ifeed rollers to rotate in an opposite 
direction relative to the rotation of the snake. Because 
the feed rollers rotate relative to the snake and because 
they are constructed with specially configured helical 
grooves about their periphery, the snake will be fed at 
a significantly advanced rate of speed as compared with ; 
a standard stationary jaw type, device. - 
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^ r lorwaraiy :Oi ;ine snaKe^np.using. andy=as ^shGw 
15 2, is affixed; to a bracket<;26/dnl^^ 

j;. Turning^ notW •particulsw'Iy^^ 



It is still, another object of the; .invention to prbyide a • tightly pcSiled spririg^ 
device as described, in. the iprjcceding. paragraph .in m6unt6ci.;lhere9n a reve^^^^ 
which the feed rollers of the feed mechanism ar^ movir- - is used for tota^^^ 

able radially outwardly relative to the snake against the ' snake 'encased therein, either in; kiClo counter:^ 
urging of a biasing means operatively coupled with the 5 clockwis^'Vdirectioii"; LThe;/^ 
feed mechanism and adapted to normally urge the rol-. ^ mounted^on.a whedled e'a^^^^ 
lers into engagement with the.snake. This unique con- / : are intercom in':a;c6hyentipn^^^^^ 
struction permits the feed meehaViism to automatically . •conlrbiied rotation of thej^h^^^ 
sense and effectively. accommodate torque bulldu^^^^ • prpvided/wilh an openingi22:.ivh|ehTis^ 
distortions of the snake. r^r v V \v ; i -JO ;^the a3as;ohrobtion:or^^ 

It is a further object of the invention to provide a - . the rdtatrngrcpiled spnng l^^nV^ 
novel? low-colst, lightweight, continuous chucking, aii- . . 1 Thej automatic fe^ 
tomatic feed apparatus which is re:iatively simple! in 'die- lion, generally indict 
sign, can be readily aUached tpUopls presently; on ;t^ 

marketi and is extrernely durable-and- reliaW ^ — - ^ ; ^ 

tion. " " ■ : . "• ii'-'^^' •" , • ■ ^''''V-' • ■ r * y 
In summary,, these and other objects of the invention 
can be kccompiished by. a feed; tpntrol . apparatus for ^ ^>feed.cpnlrot Apparatus 

i^se with:plumbirig tools of. the typie haying an. eiongated . inclucle^ a ^ transm fe^atxi^^ 
coiled spring wire or plumbers snake and a mechanism <. 20 : cover pilate.3£ 
for rotatitig the snake about its longitudinal.axis com^» removably intercorinecterf:^^^^^^^ 
prising a snake enga:ging subassembly movable into. and- the like; may^be^constructe^Iof a d^^ 
out of driying.engagement with the snake, an operating : . tic. mate rial aiid are; proyi^ 
subassembly operabiy :coupled with a snake engaging . ; 34 coax iaiily disposed withires^ 
subassembly for mpving the snake engaging subassem- : 25 snake Hpaisihgvl4i;;^^^^ ^ -. J^ 
biy intodriving engagement with the snake, a.iid a > first^rmeans, Which^^ 

ing subassembly dpeirably cpuplecl with the. operating . :: chuckiiig -Emd 
subassembly for yieldably. urging the operating^ isiibas- by the! nunier^i;36. First^tt^ 
sembly into driving. engagement with the snake, The bi- . by housiiVg 30 -amd isydapt^^ 
asing subasseiTibly is so constructed and arranged ^s to ?0 rotating ^liaiice; J 6^ In th^J;emfe 
permit the snake engaging subassembly to move put of ; . illustrated jn the drawing^ jrhi^^ 
driving ^engagement, with: the. snake in response to . engaging means movable jri^^^ 
forces opposing; feedinig of the snake axial lypf itsdf.: gagemeht ;with the snal^^^^ 

BRIEF DESCRIPTION OF ^We DRAVV^NGS 35 '""^"i!^^'^^ 

: A; ; : : : • ? jng the^ snake, in. an-axiahdirecti^ 

FIG. l isaside-ielevational viewpf the plumbing to^ mode/ail(isuppprt^ 

of the. Invention including theyautomatip.^ ing niean^rotatably within 

snake feed control device: . . • - gaging /means is provide^^ 

FIG. 2 is a slightly enlarged : view takeiv along ?Hhes . concentnc :iwith passagi^ia^^ 

2—2 of FIG. I showing the plumbers snake -feed coi^ 

trol device of the invention. : • ^ - • -j^. ' radiallylnibyable segmen^ds^ 

FIG. 3, taken aiong jines 3— -3 of FIG: 2, is a greatly gagemeht with a rear./gfeni^raijy;;!^^^^ 
enlarged cross-sectional View of the feed control device port plate 4? which plate forms, a;?)^^^^ • 

of the invention as it appears at rest. : ; . means of :.first:means 36r, T't '- '^.v , ; ■ " '* . 

F1G.4 is a cross-sectional view taken along lines 4-r4 ^v. ! As best J seen .by referring LtbiR 

of FIG. 3 fjartly broken away tpshow internal Construct ,f . men t 40 of Jthe snake engaging 'mj^ns^^^ 
tion. The phantom lines in FIG. 4 illustrate the position a concalve cavity portioa^iiM 
of the control lever of the feed control device when the . a snake 'driving Irieans db^ib^dji^ 
device has been actuated, v . cially cprifigured feed '^ro^^ 

FIG. 5 is a cross-sectional view similar to FIG. 3- but generally cylindrical in sha^re/and iff4^ t^^^ 

showing the appearanceof the parts of the device after : cal grooves formed on ^itjsjJputeriCg^np 

it has been actuated to bring the feed rollers thereof ; adaptetd to; matably engag^^ 

into operable engagement with the rotating snake. ■ . - wire or ?snake;^As shown ijiii^^ 

FIG. 6:is a cr6ss-sectionai view taken along lines, 6 -7^6 is provided.iwith bushih^^^^ 
of FIG. 5. '•: V V; ^ ^^> V'*'°"^^":^'^J?'^^"^^ 

FIG. 7 is a crossrsectional viewlaken along lines 7—7/- portedfin cioaxial bbre^ 
of FIG. 5,.but„shown with the stojp.levepn its actiiated,'. ; . : Axle: iTKimber/48 has ah;?^^ 
or downward, position. rV v i:: *•.•:■;.: one end: and a keeper nngk^^^^ 

FIG. 8 is a cross-sectional view taken along lines 8-— iS Keeper ring 53 serves tdlioeatetth^^^ ( 

pfFIG.^6;.' . • '.- "'.^ii..' : ■ '':'.^ii<:u'-'}''^': : of the. segment 

DESCRIPTION OF ONi eMB^blMENT^O^^ ■ ! ' ^"^^^^^ 

INVENTION ' - \ "^^^?.''9!!?r:7^*!^?"^^ 

.;■'*,•** • port meaiis' shown here ja^^^^^ 
iferring to the drawings. FIG. 1 shows the plumbing ^; * • • - • • ■■•^ ' - ^ - - - 

topi 
meral 

which may: be coileid a plumbers snake, 16,. shown as a mediate^ spac^ plate ^Sj^gp^ic^ 
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with a plurality of radially outwardly extending slots 59, 
the purpose of which will be discussed shortly^ Pro- 
vided within bearing ways 60 formed in cover plate 32 
are roller bearings 62 adapted to rotatably support the 
spindle member 56. Spindle member 56 has an inside 
diameter sligh tly larger than 'snake 16, an outside diam- 
eter slightly smaller than .th<e axial passageway 64 

; formed in cover plate 32 and is held in position within 
passageway .64 by a ring member 66. Plates 42, 54 and 

. 58 are suitably interconnected together by rivets or the 
like and cooperate to operatively support segments 40 
so that the entire assembly thus formed can rotate 
freely about the longitudinal axis of housing 32. 

As shown in FIG. 3, whdn the feed means is assem- 
bled together, the enlarged diameter head portion 52 
of each axle member 48 is disposed between forward 

. support plate 54 and the rearward support plate 42 and 
within slots .59 formed in the spacer plate 58. 

Referring to FIG. 7, which is a view .mbre clearly il- 
lustrating the configuration of support plate 42, it can 
be seen that each axle member 48 of the feed means 
protrudes through a guide slot 68 formed in support 
plate 42. The guide slots 68 in plate 42 extend out- 
wardly from the longitudinal axis of the assembly in the 
same manner as the slots 59 formed in spacer plate 58, 
but have a width only slightly larger than the diameter 
of the axle: 48 and somewhat smaller than the diameter 
of the head portion 52. With this construction it can be 
seen that when keeper rings 53 are in place ori axles 48, 
the radially extending forward faces of segments 40 are 
held in slidable engagement with the rcarwardly facing 
surface of support plate 42. Because of the spacing be- 
tween the support plates and due to the configuration 
of the slots 68, which act as guides to the axje^ 48, each 
segment 40 is free to move radially invirardly and out- 
wardly relative to the snake 16. In this; way, the. feed 
rollers 46 carried by segnients 40, may. be selectively 
moyed into and out of operative engagement with the 
snake 16. 

Referring now to FIG. 6, it can be seen that the snake 
engaging mieans also includes a first biasing means* 
shown here in the iform of coil springs 70, disposed be- 
tween segment^. 40, which biasing means is provided 
for yieldably resisting inward radial movement of seg- 
nients 40 so as to normally hold the feed rollers 46 out 
of engagement with the snake in the manner shown in 

. FIG. 3. To bring the feed rollers 46 into operative en- 
gagement with the snake 16, it is necessary to move 
segments 40 radially inwardly against the urging of the 
first biasing means. This is accomplished by a second 
or operating means generally designated by the nu- 
meral 74. Second means 74, which is operatively cou- 
pled with first means 30, comprises ihterengaging 
means 76 rotatably carried within housing 30 and mov- 
able into mating engagement with first means 36 for 
moving the snake engaging means of the first means 
into bperative engagement with the snake 16. As best 
seen in FIG. 4, second means 74 also includes a control 
means 77 cooperatively associated with housing 30 for 

. operating interengaging means 76. . 

In the form of the inviention shown in the drawings, 
interengaging . means 76 includes a generally conical = 
shaped member 78 (FIG. 3) which is rotatably. carried 
withiii housing 30 by a rotating spindle member 80. 
Provided within a ring shaped loading member 82 
which is carried, within housing 30 and which forms a 
part of control means 77 are beai'ing ways 84 adapted 



10 



to carry .roller bearings 86 which function to rotatably 
support spindle member 80. As illustrated in FIG. 5, 
loading ring 82 is movable longitudinally of housing 30 
by means of a control rod assembly 88 which, in this 
embodiment of the invention, also forms a part of con- 
trol means 77. 

Referring to FIGS. 2 and 4, control rod assembly :88 
can be ?e6n to comprise a control rod 90:threadably 
connected to loading ring 82 and extendinjg radially 
outwardly from housing 30. Control rod 90 is movable 
with respect to housing 30 along a prescribed arcuute 
path defined by a curved slot 92 (FIG. 2) formed in 
: housing 30. Because of the shape of slot 92,. movenient 
. of control rod 90 within slot 92 results in the niovement 
15 of loading ring 82 forwardly and rearward ly within 
. housing 30. Control rod assembly 88 also includes a 
sleeve. member 94 (FIG. 4), a biasing spring' 96 and a 
spherically shaped handle element 98 affixed to control 
[ : rod 90|. When the control rod assembly is in the locked 
20 position, as shown by the solid lines in FIG. 4, the lower 
end of sleeve 94 is closely received within a cylindri- 
cally shaped opening 93 which is formed in housing 30 
at one extremity of slot 92. To enable the control rod 
to be moved into the position .shown by the phantom 
25 lines in FIG. 4, >yhich in turn moves the loading ring 82 
■ fbrwardly of . housing 30^ the sleeve 94 must be raised 
against .the urging of spring 96 until it clears spring 93. 
A threaded set screw 97 is threadably connected to 
loading ring 82 at a location diametrically opposed to 
rod 90. Set screw 97 is adapted to move vvithin a sec- 
ond slot 99 formed in housing 30 and serves to hold the 
control assembly in proper alignment so as to prevent 
cocking and possible binding of control rod 90 in'slot 

:92. /. 

. As illustrated in FIGS. 3 and 5, segments 40 of first-, 
means. 36 cooperate to form a generally friistoconicaj 
shape having inwardly sloping sides 100 adapted to 
mate with the inner surfaces of members 78 of second 
means 74. With this construction, when the control rod 
assembly is released from its locked position and load- 
ing ring 82 is moved forwardly or to the left of housing 
30 to the position shown in FIG. 5, segments 40 will in 
turn be moved. radially inwardly due to the camming 
action of membdr 78, As shown in FIG. 5, this vvill re- 
sult in rollers 46 moyihg into operable engagement with 
the! snake or coil spring 16. With the device in the con- 
figuration shown in FIG. 5, and with the snake 16 rotat- 
ing about its longitudinal axis, interengaging riieans 76, 
along with first or chucking means 36, will rotate freely 
about the longitudinal axis of housing 30. In this mode, 
of operation, called the dwell mode, the snake 16 is 
held in a chucking relationship and \yill moye neither 
forwardly nor rearwardly with respect to housing 30i 

An iniportant feature of Uie present inventionMs the. 
provision of a second biasing means cooperatively cou- 
pled with the first and second nieahs 36 and 74 for nor- 
mally holding the snake engaging means in driving or 
feeding engagement with the snak^. In the form of the 
invention shown in the drawings, the second biasing 
means comprises a conically shaped coil spring 102. As . 
will presently become clear, the second biasing means 
is responsive to forces resisting feeding of the. snake so . 
as to permit the snake engaging means to move out of 
normal driving engagement with the snake in response 
to such forces. As illustrated in FIGS. 3 ind 5, the sec- 
. ohd biasing means or spring 102 is constructed and ar- 
. ranged ^ as to continuously urge cbiiical member 78 . 
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of second means 74 into operable engagement with 
segments 40 of first means 36. In this way, ^the rollers 
46 of the snake engaging means. are continuously, but 
yieldably, urged into frictional driving engagement with 
snake 16, 

The isccond biasing means of the invention also in- 
cludes an adjustment means for adjusting the. loading of 
. the second biasing means or spring 102. As shown in 
FIG. 3, in- this form of the. invention the. adjustment 



cause: the feed tolIei^^6 taitar^ 
^ opposite^ thejdirection -pF I 
to the;nbyerconfiguraitionv^^ 

le rs, will' caiise the snake;. t6pbeK§^^ ritself aira -^1 .1 '■. 

rate proportional to the.sp^eijcif^^^^^^ 
Turning td FIG.. 8, itlc^^e is^Sj^n:^ 
are mbunted within segiTt;ents ^4^ 

order of 7° relativie to.the ibngitudin^ snake;:-, ] 

As isifiilly described in -CvS^^P^y • No^ 



means includes an adjusting ring 104 which is slidably 10 to Hunt, this novel configuratib^^ 



received - within . the axial - passageway 34 formed in 
housing 30. Ring 104 has; a shank portion 105 :md a ra- 
dially extending flange portion 106 at its left or forward ' 
; extremity which normally engages the end wall 108 of 
housing 30. This flange portion is provided with a plu- 15 
rality of arcuately spaced holes 110 adapted to receive 
a locking pin member 1 12 carried by end wall 108 and 
extending a short distance into housing. 30. As shown 
in FIG; 3, one extremity oiF spring 102 is connected to 

loading ring 82 and- the other end is connected to ad- 20 cleaiiecl, jcleanout operations icahjji^^ 
justing ring 104. The shank portion 105 offing ri04 ex- '• actiVatiiig motor 18j5nak<^hpu^ 
tends rearward ly from housing;30 and is provided with 16 can be caused to rotate; inrai^ckwiise^^ 
a plurality of openings 114 adapted to receive a tool ■ move the snake engaging means^f^^rst^^ 
such as a spanner^wrench br the like for turning ring . chucking engagement- with^tiT^^ 
104. To adjust the torque load on spring 102, ring 104 ?5 assenibly 88 :of control iriekns^ 
is forced inwardly into the housing a sufficient distance sition illustrated by the solid iin^sji^ 



design of the . heUeah:^ro6yes;J6r^^^^ 

around the. periphery of the rcrfiere|;c^^ snake;ipA:;Vi 
be fed ata rate several; tirries^f^ 

conventional tools embodying^^tatibnar^^ j^^^^^^ • ;V: 

With the ^apparatus ;pf jthe/jirt^ 
shown, in iFlCS, J, 2 sMiy^si^^w^ 
coiled spring or snake ^1 6^ 



to clear the end of pin 112 and is then turned so as to 
either coil or uncoil spring 102. ^y hen the desired 

; spring loading is achieved, inwatd pressure on rihg. 104 
is relieved and the ring is^turned slightly until, the end 
of pin 112 falls into the nearest opening 110 formed in 
flange 106:of ring 104. It is to .be understood that the 

..greater the loading on the spring, the greater will be the 
resistance to rearward movement of iriterengaging 

. means within housing 30. : Stated another way, the 
greater the loading on spring 102, the .greater will be 
the camming pressure exerted by cone member =78 
against segments 40:and the greater ,will be. the result 

. tant gripping pressure exerted by rollers 46 against the 
coiled spring or snake 16. 

Referring now to FIGS. 6 and 7, the. stop means or 
feed control means- of the invention is-generally desig- 
nated by the numeral 1 16. The purpose of the stop 
means is to permit the operator to stop the rotation of 
first means 36; and, thereby cause; the snake 16 to be fed 
forwardly or rearwiardly of the housing depending' upon 
the direction of rotation ofthe motor 1$, As best seen 
in FIG. 7, in this form of the invention the stop means 
116 comprises; a lever arm 118 pi votally connected to 
housing 30 by means of a pivot pin 120. A piston 122 
is connected to lever arm 118 arid is adapted to be 

. moved within a bore 124. formed in housing 30 and 
cover plate 32 into and out of braking engagement . with" 



30 



35 



40 



45 



50 - 



:;PQ.- . 

sition shown by the phantom iliifies,J^ 
ing up on sieeve 94 against tii^i^ 
the lower, end of the .slj^jeVe clears^b 
in housing 3ft, Orice the lowef^ 
opening 93i the second ; biasing,rniea^^ 
which Uncoiled as shpwii^in !^^ 
ring 82 fprwardly pf housing^M^int^jtliii 
inPIGr. S.This, in turn, caUsei^the 
is threadably connected; to!iiiii;g:8i;,t^ 
of housing 30 within slpt 92ri;qi^i^ 
82 also causes cbnically'shape^ 
gaging means 76 to. mbvie ioiwardi^^ 
operative enjgagement with th^ ^jg^ s i [ 

menfe; 40 of first means 36ft thereb^^ 
ments 40 inwardly against^he urging jp 
means or springs 70 ( FIGl 6):;\y^ ; 
the drive control mechanism] teai:h^^^t^^^^ shoWii ^ ' r 

in FIGS: 5 and 6 of the.drawmgs;-ro^ snike l;^ 

engaging meaiis will be urgedfinto gr^ 
with : the rotating snake ';lS ^a:nd|the^ 
comprising first nieans 36;jind im^ ; : 

of secphd.rneans; 74 Will jb^l^!J^d^fo rc^lei) v 

bearings 62 and 86 ab^itft.;th^dbn|i^ 
ing 3pv Xhe iinit^ is nbv/ jn itheidw^ 
16 being supported iri a chiickingl^^^^^ 

To'mbve. the uiiit into aifeedm^ 




hold the lower arm; in . an upward .position. 

When the lever arm is in its normal :upward position, 
as shown in FIG. 6, and the feed rollers 46 are in en- 
gagement with the rotating snake 16, first means 36, 
along with interengaging means 76, are free to rotate 
within housing 30. The tool is now in the dwell or 
chucking mode! ^^len the lever inn .118 is moved 

downwardly into the pdsition shown in FIG^:7i piston rdative tb;segniehts'4d aboiiVa^^^^ 
122 is nioyeci. into frictional engageinent withjthe sup- posite^tbithe direction, of A^tatipn^o^ 
, port ring assembly of first means 36 causing rthe first viously; discussed, due to theih^^^ 

means to stop rotating within • housing . 30. This will «f/^r.«^c' rAi^^^H ^ka. VkJ: ;Ui:;::uuli:;i.^^^^ i 4; - 



erator pushing down on feedjbohtro)^:^ 
cause .piston 122. to move • irijtoiengagem 
support . means or suppprting!jnhgs i42;t^^^ 
shown in FIG: 7, with sufficient^foi^eapist 
tion of jfirst, means 36 ^and Jinte^ 

When the : rotation of ■- thes^l si^ stGp^>^3^ ^ [ . ■■ 

the rotation of snake i(S.;wili!cause):ir6^^ ' 
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. the snake will be Ted forwardly of housing 30 at a rate force vector opposing forward feed of. the snake. Be- 

. .of speed propdrtionai to the speed of rotation of the . cause of the novel design of the helically-grooved rol- 

. snake. lers, this force vector is translated into a radial force 

So long as the feed control lever iS: held dpwn so as vector tiendihg.to move the rollers radially outwardly in 

.to preclude rotation of the chucking assembly or first 5 opposition to the force exerted by spring 102. fhis ra- 

means 36 and so long as the snake can move forwardly dial force vector causes the rollers to grip the snake 

within the pipe without encountering significant imped- with less force and, therefore, permits slippage between 

ance to such for\yard movement; the snake will feed the rollers and the snake, which in turn, results in a d.e- 

inlo the pipe at a generally uniform rate of speed. Be-. creased rate of feed of the snake proportional to the 

cause of the novel design of the: mechanism, the feed 10 impedance encountered. If the blockage within the 

control apparatus can accommodate deformations in pipe is so severe that the snake cannot work its way 

the snake such as kinks or couplings vviihout endanger- past the obstruction and . further forward, feed of the 
mg either the equipment or the operator. Referring to snake becomes impossible* The . resultant rearwardly 

FIG. .5 and.assummg piston 122 is depressed so as to directed force vector will simply cause the rollers to au- 

place the device iri the feed mode, it can be seen that 15 tomatically move radially outwardly in a repetitive ra- 

any .kink, couphng or: other deformation m the snake cheting-like manner with the helical grooves, in effect 

encountered by the feed rollers 46 will generate a force jumping over the coils formed in the spring; In this way 

vector tending to move the rollers radmlly outwardly. ^he forward feed of the snake is immediately and auto- 

This forc^ vector, m turn is transmitted to the sloping ^ .^^uced to: zero. The operator can then re- 

inner walls of conically shaped element 78 of interen- 20 ^^^^.^^^ ^^^^^.^^ ^^^^ ^^^^^ ^^^.^^^^^^ 

gaging means 76 where it will be translated into a force ^^^^^^ • ^ ^.^^^^^^ /^^^^.^^ 

vector tending to move loading ring 82 axially rear- of the rollers 46 ' ' ■ 

wardly of housing 30 against the urging of the second - ^ ^^^^^^^ ^^^^^^ ^^^^ ^^^^^^^ construe- 

?r.h^l'"T °?''""^- y ' ^°'-i? 2S^ti^" «f the stop means itself. For cxamplc if torque 

reaches sufficient magnitude, to overcome the resis- 25 . : \^ .l- . 

. *u *• _i -^A lit. conditions become extreme, a sippage between the 

.. tance of spring 102, the entire second means 74 wi be . • . , T^v •« 

\ moved rearwardly of housing 30. The control rod as- ^f.^ .^"^ '^"Jf^^^ 54,, 58 and 4? ^wijl result.per- 

sembly 88 will move in a counterclockwise direction, ^ « a '° ^^'^^^ ^"h'" 

. as viewed in FIG, 4, and the snake engaging means will : thereby reducmg 

move toward the configuration shown in FIG. 3. This 30 Additionally.the ope^^^^^^^ 

separation of the rollers 46 will/of course, permit the . '^^^^'^ the feed lever 118 at any visual sign^f^extre me 

deformation in the spring to pass. Orice the deforma- torque conditions, thus instantly returning the feed rate . 

tion has passed, the second biasing means or spring 102 z^ro and returning the grooved rollers to a grip ac^. 

: will again urge the interengaging means forwardly of the coiled spring. 

the housing, thereby camming the rollers 46 into grip- 35 . If slippage of the rollers relative . to the- snake is 
ping engagement with the coiled spring and causing the F^^^^^ t^^" ^^^^^^^ the .Ioading on spring 102 can be 
spring to be threaded forwardly relative to the rollers. • •"creased by means of the loading adjustmg mechanism 
The ability dfthe snake engaging means to automati- ^" the manner previously described. Increased loading 
cally move into and out of engagement with the snake °" the spring will, of course, cause the rollers 46 to be 
against the urging of the second biasing means in the urged against the snake with greater force and the op- 
manner just discussed also constitutes an important Posing vertical force vector generated by impedance to 
safety feature of the invention. For example, in the forward movement of the snake must be of greater 
eventuality that the snake encounters a blockage in the magnitude to affect radially outward movenrijent of the, 
pipe which impedes its forward movement, unless the rollers and concomitant slippage between the rollers 
forward speed of the snake can be instantaneously the snake. 

slowed, or in some instances completely stopped, the ^y automatically controlling the feed of the snake in 

equipment can be; seriously damaged and the operator proportion to the impedance encountered by the snake 

exposed to risk of significant injury. Because of the within the pipie, the cleaning efficiency of the tool is sig- 

novel and unique arrangement of the feed. control de- nificantly enhanced, damage to the snake due to exces- 

vice ofthe present inventio;!, however, the rate of feed sive torque buildup within the snake . is avoided., and, 

of the snake in such eventualities is automatically con- "^Pst importantly, the. operator is fully protected from 

trolled and the possibiiity.of . damage to the equipment serious injuries which can be caused by th^ 

or injury to the operator is effectively eliminated: gerous whipping action of broken or overstressed coil . 

Again referring. to FIG. 5, and assuming the device spring snakes, 

has been placed into the feed mode by depressing pis- 1 claim: 

ton 122, it can be seen that spring 102 imparts an axial 1. A plumbing tool for use in clieaning out; drains, 

force to conically shaped member 78 through ring.82. conduits and the Hke comprising: 

This force is translated into a iradial iforce vector, caus- a. an elongated coiled spring plumbers snake, 

ing inward movement of segments 40 and, in turn, b. means for rotating said plumbers shake. about its 

causing rollers 46 to move into gripping engagement longitudinal axis; 

with snake 16. When the snake is feeding normally at . c: first means including snake engaging means mov- 

a rate of on the order of 1 2 feet per minute, the rollers able into and out of operable engagement with said 

are held in normal frictibnal driving engagement with plumbers snake for feeding said snake in an axial . 

the rotating snake by the urging of spring 102. How- direction, said first means also including first bias- - 

ever, when the snake encounters an impedance to for- . ing means, for yieldably holding said snake ehgag-. 

ward movement, such impedance, is instantaneously ing means noiinally put of engajgement with said^ . 

sensed by the snake engaging means in the form of- a . snake; : - f.-'-^. . ^''^ 
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d. ' second means movable into operable engagemenl^^ . said first niearts furtKeri m . 
with said first means for mbying said .snake; engag-;,,, ' "e<l'r by >aid; housing ; 
ing means into engagement with said snake against " said; first piearis retati^ . 

■ the urging of said first biasing means; and, ^ -V ^'^ . f The apRafatus as dpfin^^^^^^ 

e. second biasing means for yieldably urging said sec- 5. trol means; carried, by said Ho'usiri^.fo '',7-:ri: 
• ond'means into operable engagement with said first . . Jerengaging means of said.;secOnd!Wea^^^^^ :: {., . . i 

• means, said second biasing means being responsive'; «'ve engageiiient with saii^:prst;mea|iji:aga^^^^^^^ '. '■■ 
to forces, opposing axial fteding of. said snake so .. orsaid{secpnd;biasing:::means;;:i-^^^ 

that said snake engaging meins ^ill automatically. 8- '^•'e;?RNn'tus as de(|j^(l^n 

move out of engagement with said snake^in re. ; 'Pjfee'l n\eaOS:C^'"P"ses.a,l^Ii^l|C^^ 

- sponse to such forces. c?! : ■ ; :. : =»ble .relatiye^^Vfo :.sai4?sn^^^ 

2.The plumbing tool as defined ; in claim; 1 in ^^ch -^9°''^^^^'^^^''''^m^?^ 

said snake;engagihg means is :rotatable:with respect to. -'"^^^^'^':^'^f^°^^^'^'P^^?!?^;*^ 

, t_ , J . .. .: : 9. The, apparatus as aenned an eiaim: 6 in- which; sai^^^^ : < 

said plumbers snake and comprises:./; .;; ... . . , - . j ■ -V: a . i; ^Vr /^v,^^:- - ^ : : r'^- ' : 

,^ c • ■ t ■ ' '' 15. feed means ^comprises: ^;. ^:::; Vf- -'V'^ 

a. a plurality ofarcuately spaced supporting ,- ^ ^pi^^^^^^^^^ii^^^^a^^^ 

. radially movable loward /jsaid plumbers . snake ' ^-^^I^^I/^^a : U-;^'=^^^'^v-; m'^v:^^^^^^^^ 

. • . •. r ■ -jx^- I-- • J segments;- and = .vr;-- /vb 

^ against the urgmg of said fu^t biasing mean^; and b: a plurklitj^of sn^kfe engagMgldK^iiiginveaii ; ? 

. b. snake driving means; rotalably carried by. said sup-;. : by =iaid segments 'r^:V:t^^%^^^^■•^:^:■^■^^ 

• porting segments for driving^said :snake;axiany:of. 20 10 Jii^:ap^^ 

Itself upon relative rotationvbetween .said^;snak^ ..segmehts[6f^s^id feedf^ 
driving meqns: and said snake.;; • .- .U/ ; ; conicailV shaped lassembl^^ 

.3; The. plumbing tool as define^ in claim 2 in which::: ■ gaging; means oifi sa 
said second nieahs comprises iMrengaging means To- : recessed' cone^mi^ 

tatable. \yith respect to said plumbers snake and poy- j25 constru^ arrangeiijtot^^ -sa|d ^Segmenti^^^ 

able into operable engagement with said siippprtihg;^"; ^in ' ia nianner^a^ 

segments for moving said segments radially t6\yard said. / ; the ,urgirigf6f?saii first Bi^ " 
snake against the urging of said; first biasing mearis;: / r > ;ji l. AJ plumbing :! ' : = O f^i ' 

4. The plumbing tool ;as defined in claim 3 in which ,a.:^n-ilpngat6d pluiiib^ • 
said, snake driving :meahs comprises a plurahty. of feed v-^f^: b. m^ahs{fcr rotating: said^^ 

rollers rotatably carried by said X^Pporting ..segrnents, .V..- ..Idngiiudinal axis; , H ■ - ] ' j 5 ■ : : .^/S-V^^^ ! 
each said feed roller having peripheral grooves aclapted _ ; ■ c, a vhpusing having an ?ajtiah^pa^ 

to drivably engage said snake.^ j^; ... . ; . : j . : -/ - ^ ^--y. aecpmmbdat^ ;.^v^ ^ r i ; Vi; i ' • 

5. The. plumbing tool as defined in claim 3 in^^hidi^^ first n^eans irotat^bl^ 
said., first .means further includes ;stbp meaiis for sl;ppr. ; 

ping the rotation of said snake ien^aging means With :re4; ; ; i /: - n^eaiis ha\an of : ;: :^ 

spect tp:said snake. •-■ ■':.K^^^'; i^' ";^-vr/>^?^^^K^^ 

6. A plumbing . tool of the^ type used for cjeaning . 
drains,. conduits and the like and charactierized by hav> 

ing a plumbers snake housing in which an elongated .' . .. . - . - r . . r . ^ v, - . .. - >. . 

plumbers snake can be coiled-said snake housing hav- O said^^^egments ,pfpxim^^^^ 

ing an opening, for passage of .tH^^snake and/including i : . : •: said;feed.rpllers^^ : jl. 

means lbr.rotating.the;housing.reiative to the feed de- ^^S-B^!?? 



. ^ ' - 1 ^a plurality of arcukj^^ . 
/. ' segments';- "/."^"''^ '* ; " - . '- -'-^ ?t , [ 
[ 2^:;a -plurality pf fieejdi^ron^ 



vice, comprising:. ■ --.^ ^s- - -j^,....... .•.^'••>. i - 

: a. a housing having an axiai passageway adapted i to : : . /^'^f'* ^W'^tSvi!f^P^^^ 
: accommodate passage of ^id:snake; ; :>:, . ^ ; :V% ■'}^^^^^^^:'^$!^g$mP^^^ . ' ^ 

b. first rn cans rotatably carried within said housing : ■ . :'• z-a. = - -j^f;::v:.c^ ? ■■■■■[ . r- 

" ■ ^ . , .5 :: : 3. inrst biasing means/or yieldably resisting ^inw^^ i > - 

for cooperative engagement with said snake, said v.: . " : . v 

^. , . - \c • >^ ; :radiahmovement of said segments; V 

first means comprisine snake encagmg :means for - 50 :■ - j; ; : r ^ ^: ; " . iv^ ? r:^ . j/;; ^^1^:^. ^ j r i v 
V ^. . . • , ; . : e. second i means cooperatively tassociated^ with said ' v^^:^^^^^^^ 

feedms said snake in ah. axial direction relative to r- » ■ ' > ^^::'; r : ^vr'Wii : \ ;= .: r : - : . :^ . . . 

^ . .. . , . firsimeans, for operating isaid first means <:ompriST ■ r):-- 

. , said, housing, said snake: engaging means:: being ' ' I . - • . %V ' r. 

;.v . movable 'inla and out of; engagement ^.ith 'said • / 

snake and includinga first biasing means for yielda, y ^. ^ . . hb using ;knd movabl^ahto ^ - • 

. . biy. holding said, snake engagmg means^norm|illy. 55 ^ ^ Theht^ithlsaidlseSmem^^ • V?-^ 

-out of engagement with said: snake;- . .;r,f;;.: .; Z... movihg^aid segments rad^^^ : = 

• c, second means for cooperative engagement.with: • . ;t W^iri^pf s^^^^ : : y."' : L \ 

said first means. c6mprisingVinterengaging:im .; /Z^secpnd -biasing r^^ 

. rotatably carried, within .said housing and nioyable' . ^ . y^^ 
into mating engagement, v/ith said. first me^^ . andf. . .'^^ • I'^^V. ' - ' " ':' 

. moving said snake engaging ^niieans intoVoperplive^ : 3^^ 

engagement with : said isnak^ against /the^ ijfging^o / j^rtii^an^ i i^y i 

" said- first biasing means;' ■ . '..J-^.:.;-; w:;.^^.' y..^- -^rriients-lart^ / 
' d. second ' biasing means ycppf)^ rati vdy Associated . f . stpp/irnean^ ' : 

with said second^means for y^^^^ably . urging rpl|itiph of s^ ' .^'i/i 

interengaging means into v engagement.- with rsa^^ ' 12.;iA;;feed{c^ ' ^ 

■.. fir9i- means; and . : .4'i:->- .- ■ ^: 'jj;;;: . . . •^^<!>o^^9f:tK'^i^yp^<b^ ^^^ir^-^ 

i0d82339'US ' PagelMdf^^-^^^ 
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or plumbers, snake and means for rotating the snake as to urge axial moyenient thereof relative tQ said 

about its longitudinal axis, comprising:. .. feed' rolliers; and 

• a. snake engaging meains movable into and out of c first biasing miearis operably associated with said 

driving engagement with tJje snake for feeding the segments for yieldably resisting radial movement 

snake axially of itself; and 5 thereof toward the snake. - . 

b.. means operably coupled with said snake engaging 14. The feed control apparatus as defined in claim 12 

means for moving said snake engaging means into ^^ich said means for moving said snake engaging 

. driving engagement with the snake, mcluding bias- ^^^^^ into driving engagement with the snake incliides 

mg me^ns for yieldably urgmg said snake engaging in,erengaging means rotatabie relative to the snake and 

meansintodnvMnpngagemenl w.th the snake. said ,0 ^^^^^^^ i„to operable engagement with said segments 

biasing means being responsive to forces opposing - . n . j . 

axial feeding of the snake so that said snake engag- ."'^^"'^ - segments^ radially toward the snake 

ing means wil! automatically move out of driving "^"^ ? " ''^ biasmg means, 

■ engagement with the snake in response to such 15. The feed control apparatus as defined m claim 14 

forces. 15 snjake engaging means includes stop 

13. The feed control apparatus as defined in claim 1 2 means for slopping the rotation of said segmehts with • 

in which said snake engaging means comprises: respect to the snake. 

a. a plurality of arcuately spaced segments radially 16. The feed control apparatus as defined in claim 14 
movable toward and away from the snake and ro- including adjustment means for adjusting said biasing 
tatable with res|>ect theireto; 20 ^^^^"s so as to vary the/force with whi^^ 

b. a jplurality of feed rollers rotatably carried by said means urges said engaging means into driving engage-: 
segments each said roller having snake engaging mcnt with said snake. 

surfaces: adapted to operably engage the snake so • . • • . * * * * * 

. " ■ . ■ ■ ■ -. . ' • ■■ 25 ■ •■ ■ ■ . -■ ■■ •'.* -..■ ■•..■ ■; 



30 



.. 35 



40 



45 



50 



■55 



60 



65 



Appellant's Brieif ED 710682339 US 



Page 130 of 350 



Application fislp;^ 0^9371 9 



United States Patent m 

Hukubaetal« 



[ill. 3,958,297 
[45] May 25, 1976 



[54] SUCTION CLEANER 

[75] Inventors: Hiroshi Hiikuba« Nagareyama; Iwao 
Dcegami, Ichika>ya; Teniaki Yasuda, 

Tokorozawa, all of Japan 

[73] Assignee: Kabushiki Kaisha Hakuba Future 
Research, Nagareyama, Japan 

[22] Filed: Apr. 17, 1974 

[21] Appi. No.: 461,783 

[30] Fordgn Application Priority Data 

Apr. 28. 1973 Japan 48-48870 

[52] U-S.CL :.:;.....::.v 15/315; 15/323; 

: 15/377; 254/175,5 

[51] Int CL2 A47L 5/38 

[58] Field of Sean* 15/315, 323, 377; 

226/118, 181; 254/175.5 

[56] References Cited * 

UNITED STATES PATENTS 

2,023,955 12/1935 Harvey : 15/315 

2,051,728 8/1936 Manning 15/315 X 

2,670,926 3/1954 SeweU et al 254/175.5 

3,619,851 1 1/1971 Bolzan et al. 15/315 UX 

FOREIGN PATENTS OR APPLICATIONS 

271,092 1/1951 Switzerland... 15/315 

1,235,380 5/1960 France ...i.. 15/315 



Priniary Examiner— Roben^. Jenkins 

Assistant Examinerr-^, K. Moore; 

Attorney, Agents or F/Vm— Woodhamsi Blanchard and 

Flynn . . * 

[57] ABSTRACT' 

A suction cleaner, wherein the interior of a container, 
thereof is divided: into two chambers, namely, the ^I^st^ 
chamber and the second chamber, by a partition, and 
the first chamber accommodates a suction fan, a filter, 
member and a dust-receiving box .i^isltalled 
while the second chamber randomly itora 
hose, the rear end of said hose b^ihg r^ 
ported within an opening provided in said partition 
while the front end of said hose projects out of an 
opening provided on one .side 6^^^^ containeir; a dcr. 
vice for the paying-out : ajid: hauiirig-in : of the hose is 
installed adjacent the inside , of said opening provided 
on the containen^ lead .wires are provided for tKe hpso; 
along the whole iengdi .. thereof, the front'end.of said 
lead wires beiiig^conhected with ai switch mounted on 
the hose while the rear end of the same being con- 
nected with 2i ring contact provided on the hose; said 
movable contact is devised to be in touch with a fixed 
contact provided on the partition; and said fixed 
contact is connected with the controlling circuits of 
the dnvihig power sources^ 

5 Claims, 3 Drawing Fignres 
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1. 2 

. : SUCTION CLEANER FIG. 2 is a vertical section on an enlarge^ scale — 

. BACKGROUND OF THE INVENTION ;-. ; • ^[^^■^3^1'^°^*" !^^ 

The present invention relates to a suction cleaner. . .. .FIG. 3 . is a diagnmimatic riepresentatiohjofithe:-^ 

One well-known suction cleaner, has a. construction ? troilihg circuits within^ the apparatus shown iri.ElG.il. 

wherein the interior of a container is divided into two .^^^/.V *^r^o^w«««w^^^T A.-: Wvw ..r; r^v.^:.,^;^; 

chambers by a partition; one chamber accommodating P^^I^D DESCRIPTION OTTO 

a suction fan, filter member and a dust-receiving box Referring to FIG. 1,. 1 denotes, axontaineri= whose 

installed therein and the other chamber accommodat- interior is divided into a first chamber 3 and a second 

ing a rotating drum to wind a suction hose therearound !P chamber 4 by a partition .2, saidpiartition 2: being prorr 

it; the rear end of said hose is fixed on said partition so yided with the opening 5 through which said tvvo cham- 

as to open therethrough while the front end of the hose . bers. are interconnected. . 

is allowed to stick put of the chamber; and a pair of .. .the. top .of tiiie chamber 3:is provided .withvthe . ex-, 

rotating rollers driven by a motor are provided for the haust hole :6, and below said exhaust; hole. 6 there is 

purpose of holding said hose therebetween, as well as installed die suction fan 8. with the , motor 7. inlet 

paying it out from or hauling it into the container by port side of this.suctipn fan 8 is pipyided with the filter . 

virtue of their rotation. 9, and below said, filter 9j there iS; placed ^ A^^ 

However, a suction cleaner of this type, has a draw- receiving box .lO which can ;be freely taken in and 

back that not only its construction is intricate because The side wall of the chamber 4 is, provided y^^ 

of the proyision of said rotating drum but. also it is opening i 1 through which the hc«e 12 being accommo- 

difficult to smoothly wind the hose around said rotating dated in said chamber 4 can be. paid out or hauled in. . 

drum. . Adjacent the inside.pf the openin^^^^ 

Moreover, a suction cleaner of this type has another the supporting frame 13,- and on jthis su^ frame 

drawback that« inasmuch as the rear end of the hose is 13 are piypted. a pair of rotating 

fixed on the partition, due to the twisting force arising 25 which are disposed above smd .below the" hose^l2!SO:as \ 

from the hauling of the hose into the container, the to hold it therebetween and are devised 0 rotate in 

hose tends to get intertwined and, in an extreme case, opposite directions, These rollers 14 and 14;>are.interr 

it is tied into a bundle, rendering it very difficult or locked and one. roller 14' i^ sp deyised as to be select 

impossible to pay it out of the chamber. tively rotated both; clock^yise. and .smticlock)^ by 

One object of the present invention is to overcome 30 means pf the reversible .motp 

the . foregoing drawbacks of the conyentional suction . b,er4.;! ,:. 

cleaners and to provide an improved suction cleaner Jhe hose 12 cpn^sts of a cpupl^ pf helical lead wire 

which can accomniodate the hose by Ijetting it fill the . 16 and 16' disposed parallel tp each other and haying 

chamber therefor at liberty without resorting to the their eiaeripr suirpunded with a flexible.coverihg film, 

provision of a rotating drum for winding it and facilitate 35 the front end pf said hose 12 being provided yidth the; 

the hauling-in of the hose despite the simple construe- . coupling 17, for the purpose of connecting with a suc^: 

tipn thereof. tion pipe not shown in the drawing while the rear end of 

Another object of the present invention is to provide the same being rptatably connected with the partition 2 

an improved suction cleaner which overcomes the at the opening 5, thereon. The coupling 17 is equipped 

drawbacks of the conventional suction cleaners and is "^0 with the normally open switch 18, which, is connected 

so devised that the rear end of the hose is rotatably with the front ends of the lead, wires 16.and 16'.;:; . i'^ 

fixed to the partition so as to open therethrough and FIG. 2 is, illustrative of the state of connection be- 

the twisting force arising firom the hauling of the hose tween the partition 2 and the hose 12. That is, a.cylinr 

into the container is relieved by turning the rear end of drical portion of a cylindncal receiving member. .19; is . 

the hose on the partition along the direction of said inserted in the opening 5 and is fixed to the paitition 2 

twisting force, whereby the hose is prevented from by means of the, ring flange 20 provided on the outer 

getting intertwined within the conteiiner and the pay- surface of said cylindrical portion. In the opening pro- 

•ing-put of the hose can be performed smoothly. vided on the end, wall 21 of the' cylindrical receiving 

A further object of the present invention is to provide member 19^ there is rptatably inserted the cylindripal 

a suction cleaner, wherein the lead wires are provided 50 portion of the: cylindrical suppprting member 22* and 

for the hose along the whole length thereof, the front the end of said cylindrical .portion pf . the supporting 

end of said lead wire being connected with a switch member 22 withm the receiving member :19 ^prpyid 

mounted on: the hose and the rear end of the same . with the ring seat 23, and on the surfece of one sidei .pf 

being connected with a movable contact provided on said ring s^t 23 confrpnting the inner side of the end 

the hose, said movable contact being devised to be in 55 wall 21 there are fixed the ring contact plates 24;.and : 

contact with a fixed contact provided on the partition. 24'. Meanwhile, the inner surface of the supporting 

said fixed contact being connected with the controlling member 22 is provided, with a female screw prp^^ of . 

circuits of a motor for driving the suctipn fan and a the same pitch as that of the helix of the hose 12, so 

motor for driving the member for paying out and haul- that the . rear end pf the; hose ,12 .can be : scre>yed in the 

ing in the hose, and these motors being driven through ^0 supporting member 22, and the Tear ends of ; the lead 

remote control by means of a switch. wires 16 and 16' are connected with the ring c^ 

The present invention will be explained rnore partic^ plates 24 and .24- respectively.. And, in order tp prevent . 

:uiarly with. reference to. the accompanying drawing^. the supporting, member 22.ftPm moving .toward the 

nRiPF nF<:rRrimow nF THFnR AWllsir.9 chamber 3, the stop ring 27 is provided on the bac^ 

BRIEF DESCRIPTION OF THE DRAWINGS 55 ^ng seat 23. On the inside of tiie end wall 21, tiiere 

In the accompanying drawings, are provided the resilient contacts 25 and 25' disposed 

FIG. 1 is a front view pf the vertical section of a part tp confront the contact plates 24. and 24' respectively, 

of an apparatus.embodying the present invention; • and the lead wires 26 and 26'. are coxmectedjwith. said 
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contact plates 25 and 25' respectively. 

FIG. 3 shows a typical controlling circuit to be ap- 
plied to the present invention. In the drawing, 28 de- 
notes a stepping relay coil and 28' denotes the stepping 
relay switch which is actuated through the excitation of 
the step coil 28, both of which are commonly known. 
R, and denote the relay coils which actuate the relay 
switch r, for the normal rotation and the relay switch 
for the reverse rotation of the motor 15, respectively, 
and R3 denotes the relay coil for actuating the relay 
switch for the motor 7 to drive the fan 8. 29 and 30 
denote microswitches, and they arc connected with the 
relay switches r, and rj, respectively. These micro- 
switches 29 and 30 are so devised that they are nor- 
mally closed and are to open only when they are en- 
gaged with a push ring (not shown in the drawing) 
provided on the hose 12 for controlling the length of 
hose paid out or hauled in respectively. The micro- 
switches 29 and 30 and the actuation thereof by push 
rings on the hose is disclosed in detail in our copending 
application Ser. No. 456,461, filed Apr. 1, 1974. 

Hereunder will be explained how to operate the 
above described apparatus. 

The hose 12 is usually accommodated in the chamber 
4 of the container 1 as shown in RG. 1. In order to pay 
out the thus accommodated hose 12 to the extent of a 
desired length, the step coil 28 and the stepping relay 
28' are actuated by closing the switch 18. Closing of 
switch 18 energizes coil 28, which then causes the 
switch 28' to automatically advance one step so as to 30 
engage contact No. 2. The relay coil R, is thus ener- 
gized and closes the relay switch r„ the motor 15 starts 
rotating in the normal direction, and the rotating rollers 
14 and 14' rotate in the normal direction, respectively, 
whereby the hose held between said rollers is paid out 35 
from the container 1. When a desired length of the hose 
has been paid out, either the switch 18 is opened to 
deencrgizc coil R, so that switch R, opens, or the push 
ring (not shown in the drawing) provided on the hose 
12 engages and opens the microswitch 29, whereby the ^0 
rotation of the motor 15 is discontinued. When switch 
18 is opened, coil 28 is deenergized so that switch 28' 
is automatically advanced one step so as to engage 
contact No. 3. 

By again closing switch 18, coil 28 is energized and 
switch 28' automatically advances one step to contact 
No. 4. Coil R3 is thus energized and relay svsdtch r^, is 
closed to rotate the motor 7, whereby the suction fan 8 
is actuated to suck in the dust-containing air current 
through the suction pipe (not shown, in the drawing) 
fixed to the coupling 17 equipped on the front end of 
the hose 12 and lead it into the chamber 3 through the 
receiving member 19. The dust is filtered by the filter 9 
to fall into the dust-receiving box 10, and the purified 
air after the filtration is discharged to the outside 
through the exhaust hole 6- The dust accumulated in 
the dust-receiving box 10 is disposed of upon removing 
the box from the container 1. 

When the cleaning of a desired place has been com- 
pleted in this way, the switch 18 is again operated, 
being first openeid to deenergize coil 28, whereby 
switch 28' advances to contact No. 5. Switch 18 is then 
closed to energize coil 28 and advance switch 28' to 
contact No. 6. Relay coil Rg is thus energized so that 
switch is closed to rotate the motor 15 in the reverse 
direction, and by virtue of the reversed rotation of the 
rotating rollers 14 and 14', the hose 12 is hauled into 
the container 1. When the hose 12 has been accommo- 
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dated in the container 1, the push ring (not shown in 
the drawing) provided on the hose 12 engages and 
opens the microswitch 30 and discontinues the rotation 
of the motor 15. 

Although a particular preferred embodiment of the 
present invention has been disclosed hereinabove for 
the purpose of illustration, it will be understood that 
variations and modifications thereof which lie within 
the scope of the invention as defined by the appended 
claims are fully contemplated. 
What is claimed is: 

1. In a suction cleaner, the combination comprising: 
housing means defining an interior compartment 
therein, said housing means including and interior 
partition dividing said compartment into first and 
second interior chambers, said interior partition 
having a first opening therein providing communi- 
cation between said first and second chambers, and 
said housing means having a second opening 
formed therein and commiunicating with said sec- 
ond chamber; 
suction means, filter means and dust receiving means 

disposed in said first chamber; 
said second chamber being free of obstructions; 
an elongated flexible suction hose stored within said 
second chamber, said suction hose having the front 
end portion thereof projecting outwardly through 
said second opening, the rear end portion of said 
hose being associated with said first opening so that 
said hose communicates with said first chamber, 
and the intermediate portion of said hose as dis- 
posed between the front and rear end portions 
being stored within said second chamber in a ran- 
dom and non-coiled manner; 
connecting means coacting between said interior 
partition and the rear end portion of said hose for 
axially anchoring the rear end portion of said hose 
to said interior partition, said connecting means 
including rotatable coupling means for permitting 
the rear end portion of said hose to rotate about its 
longitudinal axis relative to said interior partition 
so as to relieve twisting of the hose caused by said 
random and non-coiled manner of storage; and 
dirve means for causing said hose to be paid out or 
hauled in through said second opening, said drive 
means including a drive motor drivingly connected 
to a first reversible rotatable roller rotatably sup- 
ported adjacent said second opening and posi- 
tioned for engagement with said hose for causing 
said hose to be paid out or hauled in through said 
second opening depending upon the direction of 
rotation of said roller, said drive means including a 
second reversible rotatable roller disposed oppo- 
site said first roller so that the hose is held between 
said rollers. 

2. In a suction cleaner according to claim 1 wherein 
said drive means includes a second roller disposed 
opposite the first-mentioned roller so that the hose is 
held between said rollers. 

3. In a suction cleaner according to claim 2 wherein ' 
said motor is reversible for controlling the rotational 
direction of said first-mentioned roller. 

4. In a suction cleaner according to claim 1 wherein 
said hose has electrical conductor means mounted 
thereon and extending along the length thereof, switch 
means mounted on said hose adjacent the front end 
portion thereof and connected to said electrical con- 
ductor means, said rotary coupling means including an 
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annular portion fixed to the fear end- portion of said 
hose and a support portion fixed to said interior parti- . 
tion and rotatably containing said annular portion, first 
electrical contact means mounted on said annular por- 
tion and interconnected to said conductor means, and ^ 
second electrical contact means mounted on said sup- 
port portion and disposed for engagement with said: 
first contact means, one of said first and second contact . 
means including .an annular, contact ring concentric 
with said hose so as to permit the first and second 
contact means to remain electrically connected irre- 
spective of rotation of the rear end portion of the hose. 
5. In a suction cleaner, the combination comprising: 
housing means defining a compartment therein, said 
housing means including an interior partition divid- 
ing said compartment into first and second cham- 
bers, said interior partition having a first opening 
therein providing communication between said 
first and second chambers, and said housing means 20 
having a second opening formed therein and com^ 
municating with said second chamber, 
suction means, filter means and dust receiving means 
disposed in said first chamber; 

an elongated flexible suction hose stdred within said 25 
second chamber in a random manner, said suction hose 
having the front end portion thereof projecting out> 
wardly through said second opening, the rear end por- 
tion of said hose being associated with said first open- 
ing so that said hose coxnmunicates with said first 30 
chamber; 



,297 

■ 6 • . • 

connecting means coacting between said inerior par-: 
tition and ' the rear end portion of said Hose for 
axtally anchoring the rear end portion of said hose, 
to said interior pMirtition; 
drive means for causing said hose to be paid but or. 
hauled in through said second opening, said, drive 
means including a drive motor drivingly connected . 
to a reversible fotatable roller rotatably supported . 
adjacent said second opening, and positioned for. 
. . engagement with said hose for causing said hose to 
be paid out or hauled in through said secoiidropen- . 
ing depending upon the direction of rotation of said . 
roller; and 

first and second electrical lead wires ptovided on the 
hose along the length thereof, switch means 
mounted on the hose adjacent the front end porr 
tion thereof and connected to the front ends of said 
first and second, lead wires, the rear: end^ of said 
lead wires being correspondingly connected to first 
and second ones of a first piair of electrical contacts^ . 
which are mounted on smd hc^iac^^ the rear . 
end portion thereof, the;;Teax:;e^^^^ of said 

hose being irotatable .reiadye^^ interior piarti- . 
tion so that said first pair of contacts are movable . 
relative to said interior part^ a second pair of 
contacts provided on said interior partition and 
disposed for -coiitinuous engagement with said first 
pair of cpnt^tSi and circuitry means electrically 
connecting: said second pair of contacts to said 
drive, motor and said suction means. 
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[57] ABSTRACT 

A waste evacuation attachment for a recreational vehi- 
cle comprises a rigid cylindrical housing readily mount- 
able to the existing fittings of a sewage discharge outlet 
of the recreational vehicle, there' being a telescoping 
hose contained within the housing and having a fitting 
on the extendable end to adapt the hose to waste receiv- 
ing receptacles, the assembly eliminating the difficulties 
inherent in conventional recreational vehicles which 
require the attachment and removal of a separate hose 
unit whenever the vehicle hooks up at an overnight site. 

6 Clain», 7 Drawing FIgares 
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WASTE EVACUATION ATTACHMENT FOR 
RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 5 

Conventional recreational vehicles having self-con- ' 
tained bathrooms and sewage processing systems uni- 
formly utilize the same means of conducting waste to 
storage tanks or processing systems which are used in 
RV parks and the like. These vehicles have an exter- 
nally accessible cabinet which houses a length of hose 
which is manually connected to a hose littmg on an 
outlet shib pipe of the recreational vehicle, the other 
end being extended to the RV park receptacle fitting. 15 
This is at best somewhat plumsy, and it is. necessary to 
handle the hose and flush out the waste when the vehi- 
cle is preparing to move on. 

There is a need therefore for a simple, ad-on unit 
which is. readily connectable to. existing recreational 20 
vehicles to simplify this procedure by not requiring the 
attachment and cleaning of a separate hose assembly. 
Although units have been devised for sunplifymg this 
procedure as is evidence by U.S. Pat Nos. 3,712,331 ^5 
and 3,811,462, these units are by and large ooinphcated 
and require special mountmg procedures. 

SUMMARY OF THE INVENTION 

The present invention is a.shnple ad-on unit which 30 
connects dkectiy to the outiet stub .pipe of a recre- 
ational vehicle and requires no special mounting proce- 
dure whatsoever. The unit comprises a rigid outer cy- 
lindrical housmg havmg one end adapted to connect to 
the existing stub pipe fitting of a recreational vehicle. 35 
Contained withm the housmg is an axiaUy compressible 
and expandable accordian hose connected at one end to 
the end of the housing connected to the recreational 
vehicle, the other end being extendable outside the 
housing and being connected to an end sleeve having a 
removable c^ thereon, the end sleeve having connec- 
tions to mount same within the rigid cylindrical hous- 
mg. 

The unit can be installed on vehicles at the point of 45 
manufacture with no difficulty, but m the embodiment 
described they are ideally adapted to be retrofitted on 
existing recreational vehicles, taking advantage of the 
mounting fittings which are currentiy used to attach 
existing hoses to the stub pipe to convey the sewage to SO 
the fitting at the park ate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view of the unit attached to 
a holding tank; 

FIG. 2 is an enlarged top plan view of the unit with 
portions cut away; 

FIG. 3 is an enlarged sectional view taken on Ime 

3— 3 of FIG. 1; ^ 
FIG. 4 is an enlarged sectional view taken on line 

4— 4 of FIG. 

FIG. 5 is a view similar to FIG. 1, but with the hose 
extended; 

FIG. 6 illustrates an alternative connection to a hold- 6S 
mg tank; and 

FIG. 7 illustrates a further type of connection to a 
holding tank. 



2 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODD^fENT 

The unit is shown in its principal embodiment in FIG. 
2 wherein it is attached to a stub pipe sewage outiet 10 
of a recreational vehicle, a part of which is shown at 12. 
The assembly is indicated at 14 and comprises a central 
cylinder 16 and a mounting end piece 18 by which the 
unit is attached to the recreational vehicle. 

This attachment is accomplished by means of hook- 
ing members 20 which take advantage .of existing pegs 
22 currentiy utilized to attach the seM^e hose to the 
recreational vehicle outlet As is eaaly visualized these 
hooks and pegs, which come in sets of four, are con- 
nected by inserting the end piece 18 over the stub pipe 
and twisting a few degrees to the right The hooks are 
so arranged that when the connection is made as in 
FIG. 2, the housmg is horizontally extended as shown 
in FIG. 1. 

In side these cylindrical portions 16 of thie unit is a 
collar 24 which is integral with the end piece. This 
collar could be molded mtegrally with the end piece, or 
provided as a separate cylinder and glued or welded in 
place. An accordian hose 26 is slipped over the collar 24 
and attached thereto by a wire 28 which is shnply 
twisted to engage the hose on the aid piece. The collar 
has an annular groove 30 which fiidlitates the positive 
engagement thereon of the accordian hose. 

Although other means obviously could be used to 
attach the hose, it is important that inasmuch as the hose 
is the weakest link in the assembly and represents the 
part most likely to break or deteriorate over a period of 
time, it should be easily removable and replaceable so 
that the entire unit need not be replaced when the hose 
breaks down. 

The other end of the accordian hose is connected in 
the same manner as the fust end to a collar 32 on a 
cylindrical end piece or sleeve 34. This sleeve is pro- 
vided with pegs 36 by which the sleeve is connected to 
hooks 38 on the outer end of cylindrical portion of the 
assembly. 

At the end of the sleeve 34 is an end cap 40 connected 
to the sleeve by a line or chain 42 and mounted to the 
sleeve with the same hook-and-peg means used for 
other purposes. 

It is advantageous firpm a point of view of utility that 
the end sleeve 34 can be dislodged from the cylindrical 
housing while the cap is still in place. In use, the accord- 
ian hose can be extaided all the way to the necessary 
receptacle fitting while the cap is on, and then the cap 
is removed at the last instant so the chance of sewage 
8|»l]mg from the end of the hose is niinimi74^. 

A nozzle 44 is injected into the assembly and 0ned to 
the connecting end |Hece 18. This nozzle has a hose 
fitting 46 and is utilized for flushing thje hose and the 
pipes within the recreational vehicle prior to storing the 
hose. This nozzle allows the entire waste elimuiation 
system to be flushed from outside, instead of through 
the toilet which is currentiy necessary. 

As moitioned, the unit is ideal for attachment to an 
existing stub pipe. A great many recreational vehicles 
have a stub pqie that exits the side of the vehicle and can 
best utilize an evacuation assembly of the type shown in 
FIG. 2 which is mounted as is shown m FIGS. 1 and 2 
to extend alongside the. vehicle, occiq>ying as littie 
room as is possible. 

However, some vehicles have stub pipes that extend 
at slightiy different angles and are positioned somewhat 
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differentiy, and for these other types of vehicles modifi- 
cations of the unit may be easily made by replacing the 
end piece 18, which has a right angle baid, by a diago- 
nal fitting such as the member 48 in FIG. 6, or a straight 
fitting shown in FIG. 7. An extended nozzle connector 
pipe 52 is shown in FIG. 7 which is necessitated by the 
modified de^. The stub pipe in the illustration of 
FIG. 7 would ordinarily be underneath the vehicle, and 
the evacuation assembly would extend from this pipe to 
the perimeter of the vehicle where the accordian hose is 
easily accessible. 

FIG. 5 illustrates the unit In use wherein the accord- 
ian hose is extended to a recreationa] vdiicle park waste 

receptacle fitting 54. 

The unit as described and claimed herein is economi- 
cal to manufocture» utilizing off-the-shelf structures for 
the most part so that no molds are required in the manu- 
facture. It is also a great advantage of the unit that it is 
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containment facihty through said housing and hose 
into said stationary sewage receiving tank; 

(e) a cap element and means to mount same in sealed 
relation to said end piece element when said attach- 
ment is not in us^ and 

(f) said and piece element having means to engage 
same to said housing when the attachment is not in 
use to define a compact, self-contained sealed unit 
completely containing said hose. 

2. Structure accordmg to claim 1 and mcluding an 
injection nozzle with a hose attachment fitting mounted 
in said housing near said one end thereof to permit the 
attachment and flushmg of said attaphment with a gar- 
den hose. 

3. Structure according to claim 1 wherein said hous- 
ing defines an internal collar of diameter less than sud 
houang, and said hose is removably connected to said 
collar. 

4. Structure accordmg to daim 3 wherdn said hose is 
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as bemg very easily adapted to installation at the point 
of manufacture or permanent installation by the user on 
a previously manufactured unit simply by applying glue 
to the contacting areas, to reinforce the hook and peg 
connectors. The unit greatly sunplifies the previously 25 
tedious procedure of having to connect, flu^ and dis- 
connect the separate hose length currently bemg used in 
recreational vehicles, and yet is not rendered impracti- 
cal by expense, complexity, or inability to easily retrofit 
the unit onto RVs of conventional manufacture with- 
out requiring structural modification of the vehicle. 
Ickim: 

L A waste evacuation attachment for a recreational 
vehicle having a stub pipe waste outlet, said attachment 
comprising: 

(a) a rigid cylmdrical housing havmg means to con- 
nect one end thereof rigidly to said stub pipe m 
communication therewith, whereby said housing 
when so connected defines an integral, immobile 
extension of said stub pipe; 

(b) an axially expandable hose mounted in said hous- 
ing and having a fixed end connected to said one 
end of said housing and having a free end extend* 
able externally of said housing 

(c) Said hose being of length when exjKuided which is 
large compared to the length of said housmg to 
permit the free end of said hose to reach a station- 
ary sewage receiving tank, and the compress^ 
length of said hose bdng such that said hose is 50 
completely contained in said housmg when com- 
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(d) an end piece element mounted on the free end of 
said hose and being adapted to connect to the inlet 
of a stationary sew^ receiving tank to define a 55 
continuous waste flow passageway from said waste 



to said collar by means of a twist wire. 

5. Structure according to claim 4 wherein the other 
end of said hose is removably mounted by meansr of a 
twist wire to said end piece element 

6. In a recreational vehicle having a waste contain- 
ment facility, a self-contained waste discharge system 
for delivering waste to a stationary, sewage receiving , 
tank comprising: 

(a) a rigid housing mounted on said vehide and hay- 
ing one end theieof communicating with said dis- 
charge system and the other end being open; 

(b) an axidly expandable hose having a fixed end • 
mounted internally in said hoostng and having a. 
free end extendable externally of said housmg 
through the open end thereof; 

(c) said hose bemg of length when expanded which is 
large compared to the length of said housing to 
permit the free end of said hose to reach a station- 
ary sewage receiving tank, and the compressed 
length of said hose bemg such that said hose is 
completely contained in said housing when com- 
pressed; ^ 

(d) an end piece element mounted on the free end of 
said hose and bdng adapted to connect to the inlet 
of a stationary sewage reodving tank to define a 
contmnous waste flow passageway firom said waste 
containmmt facility through said housing aikl hose - 
into said stationary sewage recdvmg tank; 

(e) a cap element and means to mount same m sealed 
relation to said end piece donent when sdd waste 
discharge system is not in use; and 

(f) said and piece dement having means to mount 
same to the free end of said housing to completely 
contain said hose and define a self-contamed, sealed 
unit 

* « • • « 
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[57] 



ABSTRACT 



The sewer connector comprises an axially compressible 
hose and a storage container for maintaining the hose or 
any portion thereof , in the compressed state. The con- 
tainer consists of a pair of semi-cylindrical housing 
portions having soft foam rubber strips which are con- 
nected to the inner periphery of the axial ends of each 
housing section. Slip rings are also provided for main- 
taining the two housing sections in radial opposition 
about the flexible hose thereby forming a cylindrical 
housing with the rubber strips holding the flexible hose 
in its compressed state. 

7 Clairas, 3 Drawii^ Figures 
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SEWER CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention . ' - '. ^ 
This invention relates to sewer connectors for recre- 
ational vehicles and especially to such sewer connectors 
which incorporate housings for the convenient storage 
of same. . ■ - jq 

2. Description of the Prior Art 

Flexible connector hoses are conventionally used for 
connecting the waste drain of a recreational vehicle 
holding tank with a ground sewer connection. Such 
flexible hoses provide a convenient attachment device 15 
but are nevertheless endowed with certain inherent 
deficiencies. For instance, when carrying the hose, it is 
necessary to support it at several points, in order to be 
sure that it will not drag upon the ground thereby caus- 
ing injury to the hose. Furthermore, when attached for 20 
use, the hose should provide a straight line connection 
to the ground sewer in order that the sewage from the 
recreational vehicle will drain properly and not remain 
trapped withm the hose itself. 

in an attnnpt to overcome such deficiencies, a stor- 
age container has been developed as disclosed in U.S. 
Pat No. 3,924,661, issued Dec. 9» 1975 to Bomhoffer. 
The BomhofTer storage container comprises a cylindri- 
cal tubing element having a single axial slit thus allow- ^ 
ing the element to expand to accept a compressed flexi- 
ble hose therein. The construction shown by Bom- 
hoffer has certain inherent disadvantages including the 
fact that direct contact is made between the hard casing 
elqnent and the flexible hose thereby cauang dents and 35 
chaffing to occur in the hose creatmg permanent ii^jury 
thereto. Furthermore, the BomhofTer device makes it 
mconvenient for insertu^ the hose mto and removing 
the hose from the casing. 

SUMMARY OF THE INVENTION ^ 

An object of the present invention is to provide a 
sewer connector device including a two-part housing 
enclosing a flexible hose and thus allowing convenient 
access to the housing interior for inserting the hose into 45 
and removing the hose firom the interior. 

Another object of the present invention is to provide 
a sewer connector including circumferential pads 
which form the connection with the flexible hose in 
order to avoid contact between the housing and the 
hose thereby eliminating any possible damage to the 
hose. 

A still flurther object of the present invention h to 
provide a sewer connector stand for holdmg the con- 
nector at a position spaced above the ground when not 
in use. 

Yet another object of the present invention is to pro- 
vide a sewer connector which includes slip rings for 
holding the two-part housing together which slip rings ^ 
may conveniently be moved upon the housing to allow 
separation of the two parts of the housing. 

These together with other objects and advantages 
which will. become subsequently apparent reside in the 
details of construction and operation as more fully here- 65 
inafter described and claimed, reference being had to 
the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the sewer connector 
attached to a recreational vehicle. 

FIG. 2 is an exploded view of the sewer connector 
showing the constitutent elements thereof. 

FIG. 3 is a sectional view taken substantially along a 
plane passing through sectipn.line 3 — 3 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Now with reference to the drawings, the sewer con- 
nector generally referred to by the numeral 10 will be 
described in detail The sewer connector includes a 
length of standard flexible hose 12 which is typically 
compressible in an axial direction for providing a con- 
venient compact configuration. Such hoses are nor- 
mally designed to extend to a full length of approxi- 
mately 20 feet and compress to a length of approxi- 
mately 3 feet. The hose 12 has a plastic connector 14 at 
one end thereof. The connector has radially opposed 
bayonet slots 16 for connection to recreational vehicle 
18. The opposite end of the hose has affixed thereto a 
second connector 20 which may be simply an extension 
or a threaded device for connection to the existing 
ground sewer line. 

The sewer connector housing structure comprises 
two identical semi-cylindrical housmg halves 22. The 
housing halves 22 may be produced fixnn a single piece 
of cylindrical tubing portion which is spUt in half. Each 
housing half 22 is preferably made of polyvinyl chloride 
or any other suitable plastic material. The housmg 
halves 22 fit together and form a cylindrical housing 
cover for the hose 12. The cylindrical housing cover 
should have an interior diameter which is slightly 
greater than the exterior diameter of the hose 12. A strip 
of foam mbber material 24 is affixed by gluing or any 
other suitable means to the mterior of each end of each 
housing half 22. Foam rubber strips 24 are the only 
other elements of the housing structure to make contact 
with hose 12. In order to hold the halves 22 together 
and apply pressure from the foam rubber strips 24 to the 
hose 12» rings 26 are provided and are slipped over the 
ends of the housing halves 22. Rings 26 are preferably 
made of the same plastic material as the housing halves 
24 and have an inside diameter equal to the outside 
diameter of the housing. With rings 26 in place, the two 
halves 22 are firmly held together and pressure is ap- 
plied by the foam rubber stips 24 to the hose 12 thus 
preventing the hose from being extended or contracted 
axially. 

In use, with connector 14 attached to the recreational 
vehicle 18, one or the other ring 22 may be removed or 
slid to the opposite end of the housing as shown in FIG. 
1 at 26'. In this manner, the ring-free end may easily be 
opened for access to the interior of the housing to facili- 
tate the insertion thereinto or removal therefrom of 
hose 12, as illustrated in FIG. 1 by displayed housing 
half 22' shown in phantom. 

A sewer connector stand 28 as shown in FIG. 1, is 
also provided for conveniently holding the sewer con- 
nector vertically above the ground. The stand 28 in- 
cludes a rectangular base frame 30 having a vertical rod 
32 connected to one section thereof. Slidably disposed 
upon rod 32 is U-shaped holder 34 in which the hose 12 
or housing 22 may be disposed. The holder 34 may be 
made of any suitable plastic or metal material and may 
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be attached to rod 32 by the use of set screws, thumb mcnt about said hose and forcing said engagement 

J means into contact with said hose, 

screws or any other smtobleengag^^^ 2. ^device of daim 1 wheidn said attachment 

The foregomg is considered as iUustrative only of the comprises a pair of annuhir rings having an inside 

principles of the invention. Further, since numerous ^ diameter equal to the outside diameter of the said hous- 

modifications and changes will readfly occur to those -^^^ stidably disposed in surrounding 

skilled in the art, it is not desired to limit the invention relation to said housing halves for holding said housing 

to the exact construction and operation shown and halves firmly together. 

described, and accordingly, all suitable modifications 3. The device of claim 1 wherein said aigagement 

and equivalents may be resorted to, faffing within the 10 means includes a strip of soft materia attac to the 

r ♦u i^.,^4i^^ interior circumference of each end of each housmg nail 

scope of the mv^tion. such that the soft material engages said hose when the 

What IS clamied as new is as follows: housing halves are placed about said hose. 

L A connector device compnsmg m combmation: ^ ^ device of claim 3 wherdn said attachment 

a flexible hose for canyii^ fluids ther^hiough, said |^ means includes a pair of annular riiigis having an inside 

hose beii^ axially co mpr e ssi ble and expandable for diameter equal to the outside diam?^*^ of said housing, 

changing the working length of said hose; and ' said rings being disposed about the housmg for holding 

a housing comprising a pair of substantially semi- said housing halves together, 

cylmdrical housing halves for surrounding and 5. The device of claim Iwherem each housmg half is 

protecting said hose, each housing half have a 20 produced from a soni-rigid plastic matenal. 

proucmtg wo "^^Ttr 6. The device of claim 1 wherem said hose has a 

lengthwhichissubstantumylcssthanthe«rtcnde^ comiection means at one end for comiecting said hose to 

length of said hose, engagement means disposed ^ recreational vehicle, 

within and connected to said housing for engaging ^ rj^^ device of claim 1 and fiirther in combination 

the outer periphery of said hose without causing 25 with a stand comprising a base, an upright rod, and a 

mjury to said hose by contact therewith, attach- lat^ extensicm slidably disposed on said rod for sup- 

ment «w»aiig for providing a omnection between porting said hose or said housing, 
the two housing halves for forming a firm engage- 
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[57] , ABSTRACT 

A telescoping drain line for connecting recreational 
vehicles to a se\yage system has telescoping rigid wall 
drain pipes having a plurality of pipe sections telescop- 
ing one within the other. A flexible hose extends 
through the telescoping pipes and out each end thereof 
and has means for attaching to a recreational vehicle 
drain at one end and into a sewage line opening at the 
opposite end thereof. The flexible hose is attached at 
each end of the telescoping rigid wail drain pipe to 
prevent the flexible pipe from collapsing or coming out 
of the rigid pipes. The flexible pipe will fold within the 
telescoping pipe for storage of the drain line. 

9 Claims» 6 Drawing Figures 
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DRAIN LINE FOR RECRE AHONAL VEHICLES 

BACKGROUND OF THE INVENTION 
The present invention relates to a drain tine for drain- 5 
ing. waste from recreational vehicles and especially to a 
telescoping drain line having a continuous flexible pipe 
passing therethrough. 



DESCRIPTION OF THE PRIOR ART 



10 



Recreational vehicles that pull into campgrounds are 
required to connect their drain lines from their plumb- 
ing facilities in the recreational vehicle to a sewer hook- 
up provided by the campground. This generally re- 
quires a pipe that will extend varying distances for the IS 
hook-up. Presently a flexible hose is generally used 
which is stored in a compartment on the vehicle and is 
removed when the recreational vehicle is in service. 
The flexible hose is connected from the recreational 
vehicle or camper drain to thel sewer facility provided. 20 
However, this requires special storage facility and when 
waste and waste water are discharged through the flexi- 
ble line, the suction created on the flexible hose has a 
tendency to collapse the hose, thereby requiring addi- 
tional support. To correct this problem, rigid wall tele- 25 
scoping sewer drains have been offered which have 
sliding members which extend the necessary length for 
hook-up and then retract for storage. This type of sys- 
tem can be seen in U.S. Pat. No. 3,730,228 for a Hose 
Case Assembly. This system works satisfactorily, but 30 
has several disadvantages, one of which is that soil tends 
to accumulate on the exterior wall when the rigid pipes 
are laid on the earth, and the soil in the smaller telescop- 
ing members gets on the larger members interior walls, 
damaging the seals between the telescoping members 35. 
and resulting in leakage. In addition, the telescoping 
members require close fits and seals that will prevent 
leakage at any point of telescoping since the unit must 
be adjusted for a variety of different, positions between 
the recreational vehicle and the sewer line. In another 40' 
U.S. Pat. No. 3,819,137, a trestle for a flexible hose is 
provided in which a collapsing trestle supports the con- 
ventional flexible hose to provide a more direct gravity 
flow of the sewage to prevent accumulation in lower 
spots of the terrain. Other patents that might be of inter- 45 
est can be seen in U.S. Pat. No. 2,852,216 for a refueling 
conduit; U.S. Pat No. 3,860,978 for a drain assembly for 
sinks and bathtubs utilizing a flexible hose; and U.S. Pat. 
No. 3,838,713 for a trailer and tube coimection incorpo- 
rating a flexible hose. In \J,S. Pat. No. 3,760,430 an 50 
adapter apparatus for a portable sewage disposal system 
is provided for a flexible hose drain line connection. 

The present invention is directed towards solving 
both the problem of collapsing rigid drain hose and 
preventing the accumulation of sewage from the un- 55 
even earth, and at the same time, avoiding the problems 
inherent in telescoping drain lines by having a flexible 
drain hose extending through a rigid telescoping pipe 
and fastened at each end so that the flexible hose can 
extend and contract with the telescoping pipe, but pre- 60 
venting any leakage or the use of special seals in the 
telescoping sections. 

SUMMARY OF THE INVENTION 

The present invention relates to a telescoping sewer 65 
drain hose for recreational type vehicles and has a tele* 
scoping rigid tubular wall drain pipe having a plurality . 
of tubular sections telescoping one within the other. A 



flexible hose extends through the telescoping drain pipe 
and is attached at each end of the telescoping drain pipe 
to each of the end ^tubular telescoping sections so that 
the flexible pipe can bontrict and expand with the tele- 
scoping of the rigid pipes. Each end of the flexible pipe 
may have fltting clamps or assemblies for attaching to 
the drain line of the recreational vehicle and to the 
sewer inlet The telescoping pipes can be held together 
by intersecting but oppositely directed flanges on the 
end of each telescoping section, while the connection of 
the flexible pipe to the rigid telescoping pipe can be 
with a spring loaded band located inside the flexible 
pipe and expanding against the interior wall of the rigid 
tubular section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will be apparent from the written description 
and the drawings, in which: 

FIG. 1 is a perspective view of a recreational vehicle 
drain line connected between a recreational vehicle and 
a sewer inlet; 

FIG. 2 is a sectional view taken on the line 2 — 2 of 
FIG. 1; 

FIG. 3 is a sectional view of a partially collapsed 
drain line of FIGS. 1 and 2; 

FIG. 4 is a sectional view taken on the line 4—4 of 
FIG. 1; 

FIG. 5 is a perspective view of a spring loaded band 
for connecting the flexible hose to the rigid tubular 
sections; 

FIG. 6 is an enlarged section taken on the circle 6 of 
FIG. 2; 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, a telescoping drain line 
connection 10 is connected to a recreational vehicle 11 
at the drain pipe 12 in FIG. 1. Drain line 10 has a flexible 
sewage hose 13 which is connected by a clamp or other 
fltting 14 to the recreational vehicle drain line 12. At the 
opposite end 15 of the hose 13, a second fitting assembly 
16 can connect to a sewer inlet 17. The telescoping rigid 
polymer pipe 18 is a plurality of telescoping tubular 
sections 20, 22 or 24, each of which may be a polymer 
or plastic material, each section being slightly smaller in 
size than the next section, so that one can telescope 
within the other. The flexible line 13 passes entirely 
through the rigid telescoping pipe 18 so that it forms 
one continuous line from the connection 14 on the rec- 
reational vehicle 11 drain line 12 to the sewer inlet 17 
thereby preventing leakage in the drain line. The tele- 
scoping pipe 18 prevents the flexible line 13 from fol- 
lowing contours in the earth and thereby accumulating 
waste and also preventing the collapse of the line. The 
line 13 is connected as shown in FIG. 2 by a spring 
loaded band 21 located inside the flexible hose 13 adja- 
cent the end of one tubular section 22, so that the band 
expands the hose 13 against the internal wall 23 of the 
tubular section 22, thereby holding the flexible line 13 in 
position at that point, and simultaneously expanding it 
intermittent its ends and preventing the collapse of the 
line. At the opposite end of the tubular pipe 18, the 
larger tubular section 24 has a second and larger spring 
loaded band 25 expanding against the inside of the hose 
13 and against the internal wall 26 of the tubular section 
24. This also, prevents the hose 13 from sliding out one 
end or the other of the pipe 18. The drain pipe 18 tubu- 
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lar section 24 may have an inwardly turned flange 27 1. A telescoping drain line for recreational vehicles, 

while the next adjacent tubular pipe 20 may slide inter- or the like, comprising in combination: 

nally of the pipe 24 and may include an alternately a telescoping rigid wall drain pipe having a plurality 

turned flange 28, so that the flanges 27 and 28 will inter- of sections telescoping one within the other; 

sect when the pipes are extended their full length, pre- 5 a flexible hose extending through said telescoping 

venting pipe 20 from sliding out of pipe 24. The flanges rigid wall drain pipe for contracting and expanding 

also have the benefit, as shown in FIG. 6, of preventing with the telescoping of said telescoping rigid drain 

damage to the hose 13 by the curved flange 28 sliding pipe; and 

against the hose 13 to fold it, but to allow it to slide means for attaching said flexible hose to at least two 

between pipes during the telescoping of the pipe 18 for 10 telescoping rigid wall pipe sections between the 

storage on the recreational vehicle when not in use. ends of said flexible hose, whereby said flexible 

Similarly, pipe 22 has external flange 30 at one end' hose will expand or contract inside said telescoping 

protruding into the pipe 20, which has an internally rigid wall drain pipe responsive to the telescoping 

extending flange 31 for engaging the flange 30. The of said pipe. 

flexible drain 13 requires no seals between the telescop- 13 2. The apparatus in accordance with claim 1, in 

ing tubular sections 20, 22 and 24, to prevent leakage which the means for attaching said flexible hose to said 

from between the telescoping tubular sections. telescoping rigid waU pipe sections includes a spring 

In operation, the pipe 18 is telescoped closed, as par- loaded arcuate band positioned inside said flexible hose 

tially illustrated in FIG. 3, and packed on the recre- for expanding said flexible hose against the interior wall 

ational vehicle. Upon arriving at a campsite, the drain 20 of one section of said telescoping .rigid wall drain pipe, 

line 10 is removed, the telescoping pipe portion is tele- 3. The apparatus in accordance with claim 2, in 

scoped to the desired length, which simultaneously which said flexible hose has a drain line fltting on one 

expands the flexible hose 13 located inside the telescop- end thereof 

ing pipe 18 between the steel bands 21 and 25. The 4. The apparatus in accordance with claim 3, in 

flexible hose 13 extending out either end of the pipe 18 25 which said flexible hose has a sewer inlet fltting on the 

can then be used to connect to the drain line 12 of the other end thereof. 

recreational vehicle 11 at one end and to the sewer 17 5. The apparatus in accordance with claim 4, in 

on the opposite end. In the sectional view of FIG. 4, the which said telescoping rigid wall drain pipe has a plu- 

tubuiar pipe can be seen having the largest telescoping rality of tubular sections. 

tubular section 24 adjacent the telescoping tubular sec- 30 6. The apparatus in accordance with claim 5, in 

tion 20, which is adjacent the telescoping tubular sec- which the largest tubular section of said telescoping 

tion 22, which has the flexible sewage hose 13 mounted rigid wall drain pipe has an annular flange on one end 

thereinside by the spring loaded band 21. It should be thereof directed towards the eiongated axis of said tubu- 

clear at this point that an improved drain line has been lar section. 

provided for recreational vehicles, campers, or the like, 35 7. The apparatus in accordance with claim 6, in 

which can be manufactured for the most part from which the plurality of tubular sections of said telescop- 

commercially available materials. The telescoping tubu- ing rigid wall drain pipe includes a second tubular sec- 

lar sections 20, 22 and 24 can be made of conventional tion telescopically mounted in the said largest tubular 

polymer pipe, such as PVC, cut to size and having the section and said second tubular section has an annular 

ends flanged, while the flexible sewage hose 13 is com- 40 flange flanged away from the elongated axis thereof, 

mercially available, as are clamps and fltting assemblies whereby said annular flanges on said largest tubular 

for connecting to hose to the drain line and to the sewer member and said second tubular section will intersect to 

inlet. The spring loaded expansion bands for compress- prevent the separation of said tubular sections, 

ing the flexible hose 13 to the tubular sections can be 8. The apparatus in accordance with claim 7, in 

made from stainless steel or any other low corrosive 45 which each intersecting tubular section has intersecting 

resilient material desired. annular flanges. 

The present invention is, accordingly, not to be con- 9. The apparatus in accordance with claim 8, in 

strued as limited to the particular forms disclosed which said telescoping rigid wall drain pipe is made of 

herein, which are to be regarded as illustrative rather a polymer material^ and said flexible hose is made of a 

than restrictive. 50 second polymer material. 

I claim: ♦ » ♦ « « 
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[57] ABSTRACT 

A waste dispensing device for recreational vehicles 
includes an elongate longitudinally compressible and 
extensible hose which is connected to the waste outlet 
fitting of a recreational vehicle. The dispensing device 
includes an exterior housing structure which is secured 
to and positioned around that end portion of the hose 
which is connected to the recreational vehicle. The 
hose may be longitudinally retracted and contained 
within the exterior housing structure when the vehicle 
is being moved, and conversely, the hose may be longi- 
tudinally extended for connection to a waste disposal 
system, when the vehicle is stationary. 

* 

4 Qaims, 1 Drawing Figure 
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that the length of the inner tubular member is optional 

WASTE DISPENSING DEVICE FOR and may be as long as twenty! feet in its extended posi- 

RECREATIONAL VEHICLES AND THE LIKE tion. 

The rear or other end of the outer tubular member 16 

SUMMARY OF THE INVENTION 5 is glued to a sleeve element 17, and the sleeve element 

This invention relates to waste dispensing devices sealingly secured, as by glueing, to one end of an elon- 

and more particularly to a waste dispensing hose and gate cylindrical sleeve 18. It will be noted that the rear 

housing therefor for use with recreational vehicles. or other end of the sleeve 18 is tapered as at 19. It is also 

An object of . this invention is to provide a novel pointed out that the sleeve 18 has a diameter larger than 

waste dispensing device including a flexible, extensible the diameter of the inner hose 11 and has a length di- 

and retractable dispensing hose which may be readily mension corresponding substantially to the length di- 

extended for use in dispensing waste when the vehicle is mension of the outer tubular member 16. The sleeve 18 

parked, and which may be readily retracted to a stored is provided with a U-shaped handle 20 having suitable 

position when the vehicle is being moved. securing elements, such as bolts 21, which secure the 

A more specific object of this invention is to provide U-shaped handle to the sleeve adjacent the mid-portion 

a waste dispensing device, of simple and inexpensive thereof. The sleeve 18 and the outer tubular member 16 

construction, including a hose which is adapted to be constitute an exterior housing in which the hose 11 is 

connected to the conventional waste outlet fitting of a disposed when the latter is in the retracted position, 

recreational vehicle, and an exterior housing for the The hose 11 has an elongate, rigid cylindrical spout 

hose in which, the hose may be retracted to thereby 20 22 secured to its other end and projecting therefrom. In 

protect the.waste dispensing hose during travel of the the embodiment shown, the rigid spout has one end 

recreational vehicle. portion thereof relieved or reduced as at 23 which proj- 

These and other objects and advantoges of this mven- gets interioriy of the hose 11 and is glued thereto. The 

tion will mpre fully appear from the followmg descrip- reduced end portion of the spout defines ah. annular 

tion made m connection with the accompanying draw- 25 ^^^^^^^^ ^ ^ ^^^^j^^ ^^^^^^ positioned around 

mgs, wherem hkeTeference characters refer to the same ^j^^ ^^^^^or portion of the hose 11 and is glued thereto 

or simdar parts throughout the several views. spaced from the shoulder 24 so that a groove is 

FIGURES OF THE DRAWINGS defined between one end of the sleeve 25 and the shoul- 

no. 1 is a side elevational view of the novel wast 30 <^^'^' An L-shaped handle 26 having^a leg ITis pro- 
dispensing device with parts thereof broken away and vided w,th an annular attachment nng 28 which is posi- 

being foreshortened for clarity. ^j^^^f "^'^^'^ ^If ^^^^^^ ^^^"^3*^ 

the sleeve 25. The annular attachment nng permits the 

PREFERRED EMBODIMENT OF THE L-shaped handle to rotate relative to the hose 11. 

INVENTION 35 A clamping cap 29 includes an annular attachment 

Referring now to the drawing, it will be seen that one Pp^°" ^® ^^^^1^ positioned around and is secured by 
embodiment of my novel waste dispensing device, des- glwang to the sleeve 25. The clampmg cap 29 also m- 
ignated generally by the reference numeral 10, is there- ^^^^ ^ generally cylmdncal enlarged clampmg por- 
shown. The waste dispensing device 10 is adapted for ^ion 31 which is provided with internal ridges 32 which 
use with recreational vehicles and is intended to be 40 ^« adapted for sealing engagement with the exterior 
connected to the waste outlet fitting of a recreational surface of the rigid sleeve 18. In order to provide a fluid 
vehicle through which waste material is dispensed. between the hose connection 11 and the spout 22, 

Typically, the outer end of the waste dispensing device sealing tape 33 is applied to the exterior surface of the 
is adapted to dispense the waste material into a waste ^ heavy rubber sealing band 34 is positioned 

disposal system. 45 around the tape 33. It will be noted that these sealing 

The waste dispensing device 10 includes an elongate, elements are positioned interiorly of the clamping cap 
flexible inner tubular member or hose 11 which is 

formed of a liquid impervious material, preferably vi- The dispensing device 10 also includes an elongate 
nyl, and has a helical spring 12 embedded therein. It will sanitary self-sealing cap 35 which is of cylindrical con- 
be noted that the hose 11 has a bellows type construe- 50 figuration and which is formed of a rigid material. The 
tion and is longitudinally extensible and retractable as sanitary cap 35 has an end portion 36 having an opening 
well as being flexible. One end of the inner hose 11 is therein which is closed by conventional drain plug 37. 
connected to an annular coupling element 13 which is The sanitary cap 35 is also provided with internal 
adapted to be connected to the waste outlet fitting 14 of grooves 38 which form a fluid seal with the exterior 
a recreational vehicle. It will be noted that the coupling 55 surface of the spout 22. 

element 13 has an enlarged annular portion 15 to which In use, the coupling element 13 will be connected to 
is connected one end of an outer flexible tubular mem- the outlet fitting 14 of the recreational vehicle, and the 
ber or hose 16. The outer tubular member 16 although hose 11 will be extended to its extended position when 
having a larger diameter than the inner hose 11, is of the the recreational vehicle is parked, for example, at a 
same construction and is formed of a vinyl material 60 campsite. The sanitary cap 35 will be removed from the 
having a helical spring embedded therein. Thus, this . spout 22 and the user will grip the handle 26 and pull the 
outer tubular member 16 is capable of flexure during spout for insertion into a sewage disposal system. Liq- 
use. uid entrained waste material will be directed through 

In this regard, it is pointed out that typically the inner the hose 11 into the conventional sewage disposal sys- 
hose 11 when in an extended position has a length di- 65 tern at the campsite. 

mension of ten or twenty feet. On the other hand, the It is pointed out that the sleeve 18 may be supported 
outer tubular member 16 typically has a length dimen- or secured to a bracket carried by the vehicle or may be 
sion of approximately twelve inches. It is pointed out connected to any conventional adjacent structure on 



Appellant's Brief ED 710682339 US 



Page 154 of 350 



Application No. 10/693719 



4,231,595 



10 



the recreational vehicle. When it is desirable to move 
the vehicle, a user merely removes the spout from its 
connected relation to the .sewage disposal system and 
places the sanitary cap over the end of the spout. There- ^ 
after, the hose may be compressed into the housing 
structure defmed by the sleeve 18 and the outer tubular 
member 16 until the clamping cap engages the end of 
the sleeve 18. In this mode, the hose 11 will be com- 
pressed to substantially less than one-half of its overall 
length and will be conveniently stored within the hous- 
ing structure for travel. 

From the foregoing, it will be seen that I have pro- 
vided a novel waste dispensing device which is not only 1 5 
of simple and inexpensive construction, but one which 
functions in a more efficient manner than any hereto- 
fore known comparable device. 

What is claimed is: 20 

1. A waste dispensing device for recreational vehicles 
and the like comprising: 

an elongate, flexible inner tubular member being lon- 
gitudinally retractable and extensible between an 
extended position and a retracted position, 

a coupling element secured to one end of said tubular 
member and being adapted to \>e attached to the 
waste outlet fitting of a recreational vehicle, 

30 



25 



an elongate, rigid spout secured to the other end of 
said tubular member and projecting longitudinally 
therefrom, 

an elongate, exterior housing structure positioned 
around said inner tubular member and inc^luding an 
elongate rigid cylindrical sleeve and an elongate 
flexiblie outer tubular member, said outer tubular 
member having one end thereof connected to said 
coupling element and having the other end thereof 
connected to said rigid sleeve, said exterior housing 
structure having a length dimension substantially 
less than one-half the length dimension of the inner 
tubular member when the latter is in the extended 
position, 

an annular clamping cap positioned around and con- 
nected with said spout, the clamping cap releasably 
engaging an end portion of said rigid sleeve to 
retain the inner tubular member in a retracted posi- 
tion within said exterior housing structure. 

2. The dispensing device ^ defmed in claim 1 
wherein said clamping cap is spaced inwardly from the 
outer end of said rigid spout. 

3. The dispensing device as defined in claim 1 and a 
handle revolvably mounted on said dispensing device 
adjacent said spout. 

4. The dispensing device as defined in claim 1 
wherein said clamping cap extends radially outwardly 
at said spout adjacent the inner end thereof. 
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[57] ABSTRACT 

An apparatus for. discharging sewage from a holding 
tank on a travel trailer or the like to a sew^ inlet in- 
cludes a flexible inlet coupling section for connecting to 
the discharge fitting on the holding tank, an L-shaped 
fixed outlet coupling section for insertion into the sewer 
opening, and a telescoping tube section connected to 
the inlet and outlet coupling sections. The joints or 
connection points to the flexible inlet coupling sections 
are sealed by hose clamps, and the connection between 
the tube sections and the connection between one end of 
the tube sections and the outlet coupling section are 
sealed with locking couplings having "O" rings. The 
flexible coupling and telescoping section accommodate 
various positions of the holding tank relative to the 
sewer inlet. A rigid tube section can be inserted be- 
tween the telescoping tube section and the outlet cou- 
pling section to further increase the length of the sew- 
age discharge apparatus: 

14 Ciaims» 4 Drawing Figmes 
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AnnA»«.n.« « ^" of ^^"^ present invention to provide a 

APPARATUS FOR DISCHARGING SEWAGE sewage discharge device for travel trailers and the like 

FROM TRAVEL TRAILERS AND THE LIKE which can be easily operated and stored. 

It is a further object of the present invention to pro- 

FIELD OF TOE INVENTION 5 vide a sewage discharge apparatus for travel trailers and 

The present invention relates generally to a sewage ^^^^^ ^ economical to manufacture and assero- 

discharge device and in particular to a device for tem- . i- u - e 

porarily connecting a holding tank in a travel trailer or ^ ""'^"^f. ^^^^ present mvention to pro- 

the like to a drain. ^'^^ ^ se^J^age discharge apparatus for travel trailers and 

10 the like which can be adapted to connect a holding tank 

DESCRIPTION OF THE PRIOR ART discharge outlet to a sewer inlet from a wide variety of 

As travel has become more popular, many individuals '^'^''"'^ ^"^'^^ 

and families have purchased travel trailers, motor DETAILED DESCRIPTION OF THE 

homes and the like having holding tanks for retaining 15 DRAWINGS 

ATh^STnf tSir/^^^ V""^ ^"^^'l » ^ fro"* elevational view of a sewage dis- 

between a standard discharge couplmg on the holding ^ partially extended positionf 

tanka^jd a sewer or collection t^^^^ hose is FIG. 2isknenhirged cross^tiomil viewof theinlet 

dnft?.J'^"''f ^ section of the sewage cS^^S^^tu 

tion to compensate for the relative positions of the hold- shown in FIG 1- « e h*« «^u» 

ing t^^ouUet and the coUection point It is desirable FIG. 3 is an 'enlarged cross^onal view of the 

ttiat the hose be supported in such a manner as to enable outlet coupling section of the discharge apparatus 

the sewage to gravitate from the holding tank to the shown in FIG. 1; and 

sewer without sags in the hose in which sewage may 25 FIG, 4 is a cross-sectional view of an extension sec 

accumulate and freeze, and in such a manner that the tion for use with the outlet coupling section shown in 

hose is protected against damage. It is also desirable that FIG. 3. 
the hose be supported such that it can be handled in a 

sanitary manner without the sewage coming in contact DESCRIPTION OF THE PREFERRED 

with the user. Furtiiermore, it is desirable that the hose ^0 EMBODIMENT 

and its support be capable of being stored in as small a There is shown in FIG. 1, a front elevational view of 

space as possible when not in use, a sewage discharge apparatus 10 in accordance with the 

A prior art hose supporting device is disclosed m U.S. present invention. A standard fitting 11 is adapted to 

Pat No. 3,730,228 issued on May 1, 1973. There is connect to a holding tank discharge outlet coupling (not 

shown m that patent a hose case for supporting and shown) of the type which is typically attached to the 

enveloping, a flexible hose, which case is capable of folding tanks of travel trailers, motor homes and the 

longitudinal extension and contraction in any position T^^ fitting 11 is attached to one end of an inlet 

of extension and contraction of the hose. The case is «>»piing section 12 which is typically formed of a flexi- 

fonned of a plurality of telescoping tubular sections, We hose. The opposite end of the inlet coupling section 

through which the hose extends, that can be relatively ^ attached to an inner tube section 13 which telec- 

extended and contracted in correlation with the exten- scopes inside an outer tube section 14. The end of the 

sion and contraction of the hose. One disadvantage of section 14 into which the inner tube section 

this device is that is must be supported in the desired ^. ^'^^ is sealed against leakage by a locking cou- 

position by two pairs of legs which are pivotly con- ^ ^ >>PPOsite end of the outer tube section 14 

nected to the telescoping case. When in use, the legs ^ attached to a locking coupling 16 which in turn k 

must be pivoted in a downward direction to engage the ^?^^hed to a fixed outlet coupling section 17. The open 

ground and then iMvoted upward for storage. Ofrourse, . ^""^^^ coupling section 17 is adapted to be in- 

this device is difficult, if not impossible, to utilize wtol s^^^d « sewer inlet opening such that the sewage 

the supportmg ground b uneven or is not available and ^^^'^e^PP^^'^l^P'^vides a closed 

is bulky to store discharge of sewage from a holdmg tank to a sewer. 

As shown in FIG. 2, the fitting 11 has a larger diame- 

SUMMARY OF THE INVENTION ^ open end 20 having a pair of coupling dots 21 

The present invention is concerned with a sewage S^d^JL^l'^S^ 

discharge appamus having a telescoping tubular body 55 X ^^^^ T" 

with one end comiected to a flexible hose and fitting fti l^^J^rLf^i^J^ ^^r. ^ ^5 

comiection to a standard discharge ouUet coupling ona SSLI^f ^""^ snuggly fits mside one end of the 

holding tanL The other end of tiie tel^pSte k t^ f coupling section 12. The couphng section 

coimeTterf an I ^^Ja1.^u^I!^^F^ ^ ^ mcludes a length of flexible hose 23 which is firmly 

ktoa^e^iS^^S attachedtothefittingllbyastandardhoseclamp24 

Sc^S^^^tS^"^ ^ TTieclamp24encirclestheouterendwalloftheh(^23 

S^n^fSS^^ mriizedfor peim^ the mser- and clamps the imier wall of the hose firmly against the 

S,?/tSf JSS^.^T? tt^^ ^"^^ smaller diameter end 22 ofTfitting 

soopmg tube section and the L^ped discharge pipe n to achieve a fluid tight seal 

where the distance between the holding tank and the The opposite end of the flexible hose 23 receives an 

sewer mlet exceeds the maxmium extended length of 65 eml of the inner tube section 13 and bItSsK 

the discharge apparatus. When not in use, the discharge by a standard hose damp 25 which encircles the ^ 

apparatus telescopes to its muumum length for easy. surface of the end of the flexible hose 23. TTie damp 25 

storage. firmly holds the inner wall of the hose 23 against the 
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outer surface of the end of the inner tube section 13 to 14 a distance sufTicient to place the male end 49 of the 

achieve a fluid tight seal. The other end of the inner coupling section 17 at the inlet of a sewer. The flexible 

tube section 13 telescopes inside the outer tube section inlet coupling section 12 accommodates various angles 

14. The inner tube section 13 can be formed of a stan- created by the relative positions of the holding tank and 

dard 2}" inside diameter polyvinylchloride pipe, for 3 the sewer. 

example, while the outer tube section 14 can be formed There is shown in FIG. 4, an extension section for the 

from a standard 3" mside diameter polyvinylchloride sewage discharge apparatus in accordance with the 

pipe. The lockmg coupling 15 includes an inner ring 26 present invention. The extension section permits the 

which accepts the end of the outer tube section 14. An fixed outlet coupling section 17 to be disconnected from 

mwardlyextendmg radial flange 27 IS formed at one end 10 the tube section 14 for the insertion of the extension 

of the ring 26 to abut the end of the outer tube section section to accommodate distances which are longer 

14 and the nng 26 b attached to the tube section 14 by ,han the fully extended length of the sewage discharge 

a suitable adhesive. apparatus 10 of FIG. 1. 

Typically, a pair of ears or posts 28 extend radially j^ere is shown in FIG. 4 an extension section 60 for 

26 aZi«r.i?t! ?n™ J?^ r °n° f*' ™^ " 'he sewage discharge apparatus 10. The exten- 

M ^ ,o" r'*' ^ *"<=l'«»es a tubular pipe 61 having a male 

29. The bottom wall of the outer nng 29 has an in- „*♦ . j j r i i 

wardly extending flange 30 formed at one end thereof l^^^Z/^ Ttt H^fn ^^^^"""^^ ^^^f 

to abut the flange 27 A circumferentialJy extending T""^^^ ' 1^^! '^^'^""^ T^" ^^^fif 

"O- ring groove is formed about the innerW of th! 20 S^u J? ' '^^^^ 

flange 30 to accept an "O" ring 31. When the outer ring ^ ^" male coupler 62 extend radially 

is engaged with the inner ring 26, the ears 28 engage the ^^^^^^^Vj^ f Sr??."?^? slots fonned in the 

coupling slots fonned in the outer ring 29 to took the o^ter nng 44 ofFIG. 3. ^e female coupler d3 has a pair 

rings together and the '*0" ring 31 is compressed be- ^^^"^^^ ^°^P* 

tween the inner ring flange 27 and the outer ring flange 25 "^'^^ .^^^ ^ ^- therefore, the 

30 to seal against the outer surface of the inner tube extension section 60 can be inserted between the locking 

section 13 as the tube 13 is moved into and out of the coupling 16 and the outer tube section 14. The extension 

interior of the outer tube section 14. section 60 is utilized in case the distance between the 

■* At the opposite end of the inner tube section 13 there folding tank ouUet and the sewer inlet is greater than 

can be attached to the outer surface one or more cir- 30 maximum extended distance of the sewage dis- 

■ fV cumferential seals 40 which seal against the mner sur- charge apparatus 10. The extension section 60 can be 

face of the outer tube section 14 as shown in FIG. 3. formed of any suitable length and more than one such 

' The other end of the outer tube section 14 is attached to extension section can be utilized to provide the neces- 

th locking coupling 16. The coupling 16 is similar to the spacmg between the flexible inlet coupling section 

locking coupling 15 in that an inner ring 41 is attached 35 outlet coupling section 17. 

to and accepts the end of the outer tube section 14. An ^ accordance with the provisions of the patent stat- 

: inwardly extending flange 42 is formed at one end of the ^}^^* principle and mode of operation of the inven- 

inner ring 41 to abut the end of the outer tube section 14. ^^n have been explained in its preferred embodiment. 

; A pair of radiaUy outwardly extending ears or posts 43 However, it must be understood that the invention may 

■ ' are fonned on an outer surface of the inner ring 41 and 40 practiced otherwise than speciflcally illustrated and 

engage slots fonned in the walls of an outer ring 44. The described without departing from its spirit or scope, 

outer ring 44 has an inwardly radially extending step 45 ^hsit is claimed is: 

formed on the inner wall thereof including an "O** ring ^ sewage discharge apparatus for connecting a 

groove for accepting an "O" ring 46. When the outer source of sewage to a desired destination for the sewage 

ring 44 is rotated into engagement with the inner ring 45 comprising: 

41, the ears Or posts 43 engage the slots in the outer ring ^ inlet coupling section having a fitting attached to 

44 and lock the two rings together. In this position, the one end thereof, said fltting having a larger diame- 

"O" ring 46 is compressed to seal the connection be- ter opening for coupling to an outlet fltting at- 

tween the rings 41 and 44. tached to a source of sewage and a smaller diame- 

The outer ring 44 also includes a tubular extension 47 SO ter opening, and a flexible tube with said smaller 

which extends inside one end of an L-shaped outlet diameter opening extending mto and attached to 

coupling section 17. The coupling section 17 can be one end and having an oppsite end; 

formed from a standard "L" coupler made of polyvinyl- a telescoping section havmg an inner tube section 

chloride material. The coupling section 17 includes a telescoping inside an outer tube section and having 

female end 48 for accepting the extension 47 and a male 55 one end of said inner tube section connected to said 

end 49 which fits into a sewer inlet (not shown). The opposite end of said inlet coupling section; and 

inner ring 41 can be attached to the outer tube section an outlet coupling section including a generally L- 

14 and the extension 47 can be attached to the female shaped tube having one end connected to an oppo- 

end 48 with a suitable adhesive for fluid tight seals. site end of said telescoping section and having an 

When the sewage discharge apparatus 10 is to be 60 opposite end with means for connection to a desti- 

stored, the inner tube section 13 is telescoped inside the nation for sewage, whereby said flexible tube and 

outer tube section 14 to reduce the length of the appara- said telescoping section are each slectively adjust- 

tus to a minimum. The apparatus is then ready for stor- able for accommodating different relative positions 

age m any suitable space in a travel trailer, motor home of a source of sewage to be emptied and a destina- 

or the like. When it is time to utilize the apparatus 10, 65 tion for the sewage, said ouUet coupling section 

the fitung 11 is connected to the discharge outlet cou- including a locking coupling having an inner ring 

plmg on the holding tank to be emptied and the inner attached to said outer tube section, an outer ring 

tube section 13 is extended from the outer tube section attached to said generally L-shaped tube, and lock- 
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ing means for releasably attaching said inner ring to 
said outer ring. 
2. The apparatus according to claim 1 including a 
hose clamp encircling an outer surface of said flexible 
tube for attaching said flexible tube to said fltting in a 
fluid tight relationship. 

. 3. The apparatus according to claim 1 wherein said 
flexible tube is formed from a length of flexible hose. 

4. The apparatus according to claim 1 wherein said 
inlet coupling section includes said flexible tube having 
said opposite end open for accepting said one end of 
said inner tube section, and further includes a hose 
clamp encircling said flexible tube to firmly connect 
said flexible tube to said inner tube section in a fluid 
tight relationship. 

5. The apparatus according to claim 1 wherein said 
locking means includes at least one radially outwardly 
extending post formed on said inner ring for coopera- 
tion with at least one slot formed In a wall of said outer 
ring. 

6. The apparatus according to claim 1 including an 
"O" ring positioned between said inner ring and said 
outer ring for sealing against fluid flow between said 
inner and outer rings. 

7. The apparatus according to claim 1 including an- 
other locking coupling having another inner ring at- 
tached to said outer tube section, another outer ring 
slidably engaging said inner tube section, and another 30 
locking means for relea^ly attaching said another inner 
ring to said aiio^er outer ring. 

8. The apparatus according to claim 7 wherein said 
another locking; means includes at least one radially 
outwardly extending post formed on said another inner 
ring for cooperation with at least one slot formed in a 
wall of said another outer ring. 

9. The apparatus according to claim 7 including an 
"O" ring positioned between said another inner ring and ^ 
said another outer ring for sealing against fluid flow 
between said another inner and outer rings. 

10. The apparatus according to claim 7 including an 
*'0'* ring positioned between said another outer ring 
and an outer surface of said inner tube section for seal- 45 
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ing against fluid flow between said another outer ring 
and said inner tube section. 

11. A sewage discharge apparatus for connecting a 
discharge outlet of a holding tank in a travel trailer or 
the like to a destination for the sewage in the holding 
tank comprising: 

an inlet couplmg section having a fitting for connec- 
tion to a discharge outlet of a holdmg tank and a 
flexible hose section having one end connected to 
said fitting; 

a telescoping section having an inner tube section 
connected at one end to an opposite end of said 
flexible hose section and an outer tube section 
having one end for accepting an opposite end of 
said inner tube section, said inner and outer tube 
sections telescoping with one another; and 

an outlet coupling section having a generally L- 
shaped tube with one end connected to an oppo- 
site end of said outer tube section and an opposite 
end for discharging sewage, whereby said flexi- 
ble hose section and said telescoping section are 
selectively adjustable for accommodating differ- 
ent relative positions of a holding tank to be 
emptied and a destination for sewage in the hold- 
ing tank, said outlet coupling section including a 
locking coupling having an inner ring attached 
to said outer tube section, an outer ring attached 
to said generally L-shaped tube, and locking 
means for selectively releasably attaching said 
inner ring to said outer ring. 

12. The apparatus according to claim 11 wherein said 
locking coupling includes an extension section con- 
nected between said outer ring and said generally 
shaped tube. 

13. The apparatus accroding to claim 11 including 
another locking coupling attached to said outer tube 
section and having means to seal agamst fluid flow from 
an interior to an exterior of said telescoping section 
between said inner and outer tube sections. 

14. The apparatus according to claim 11 wherein said 
locking coupling includes means to seal against fluid 
flow firom an interior to an exterior.of said tdesoopiog 
section between said outer tube section and said gener- 
ally L-shqied section. 
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[57] ABSTRACT 

A rotatable telescoping drain assembly permanently 
mounted at the end to waste receptacle drain on the 
underside of a recreational vehicle consisting of a 
swivel coupling unit attached to an axially extensible 
flow hose within a telescoping support tube assembly, a 
tie rod assembly connected to and extending between 
the tube assembly and the swivel coupling unit, and a 
discharge spout unit connected to the other end of the 
telescoping support tube and flow hose assembly which 
includes an internal valve. The telescoping tube assem- 
bly can be relatively telescoped, the swivel coupling 
relatively swiveled, and the tie rod relatively pivoted to 
locate the spout into the inlet of appropriate waste stor- 
age facility. During travel of the vehicle the discharge 
spout and drain assembly is supported within an en- 
closed cabinet mounted on the vehicle. The telescoping 
drain assembly allows the vehicle operator to conve- 
niently avoid the usual mess associated with emptying 
liquid waste receptacles on the vehicle. 

10 Claims, 5 Drawing Sheets 
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TELESCOPING DRAIN ASSEMBLY FOR 
RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 

This invention relates generally to recreational vehi- 
cles and more particularly to a telescoping drain assem- 
bly permanently mounted on the vehicle and usable for 
discharging liquid waste from the vehicle to a suitable 
storage location such as an underground tank. 

Present day recreational vehicles that include collec- 
tion tanks for waste water and sewage are in wide use. 
Periodically, such tanks must be emptied. Only rudi- 
mentary removal mechanisms are provided for empty- 
ing the waste from recreational vehicles. Examples are 
flexible hoses that are stored in an external cabinet on 
the vehicle and which must be connected to the dis- 
charge pipe on the vehicle and then manipulated to 
connect to an underground storage tank or the like. 
These hoses necessarily involve human handling of the 20 
waste material both during connection of the hose to 
the vehicle and in storage of the hose following use to 
drain the vehicle tanks since some of the waste clings to 
the hose. In addition, connection or disconnection of 
the mechanisms often involves crawling around the 25 
vehicle on typically soiled pavement near the under- 
ground storage tank inlet. As a result, present day sys- 
tems for removing the stored liquid waste from recre- 
ational vehicles are very unsatisfactory. 

It is an object of the present mvention, therefore, to 30 
provide a telescoping drain assembly that enables re- 
moval of this waste without the previously unavoidable 
mess and inconvenience that this entailed for the vehi- 
cle operator. 



SUMMARY OF THE INVENTION 
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The present invention consists of a swivel coupling 
unit comprised of a pair of axially aligned tubes that are 
relatively rotatable. One of the tubes is connected to the 
waste water discharge pipe on the vehicle. An axially 40 
extensible flow hose of flexible construction is con- 
nected at one end to the other one of the tubes. A tele- 
scoping support tube assembly having a pair of ends and 
comprising a plurality of axially telescoped tubes is 
positioned about the flow hose at a position spaced from 45 
the coupling unit so as to protect the flexible flow hose 
and provide a proper grade for drainage. A tie rod 
assembly connected to and extending between one end 
of the tube assembly and the coupling unit comprises tie 
rod members pivotally connected for pivotal movement 
about an axis extending transversely through the flow 
tube. 

A discharge spout unit connected to the other end of 
the telescoping support tube and flow hose assembly 
includes a valve member moveable between open and 
closed positions. As a result the telescoping support 
tube assembly can be relatively telescoped to locate the 
spout a desired distance from the vehicle and the swivel 
coupling members can be relatively swiveled and the tie 
rod members relatively pivoted about the transverse 60 
axis to locate the spout at a desired position located to 
one side of and below the discharge pipe. This enables 
ready discharge of waste water from the vehicle at any 
storage tank or the like located in the vicinity of the 
vehicle. During travel of the vehicle, a cabinet, 65 
mounted on the vehicle at a position spaced from the 
discharge pipe corresponding to the position of the 
discharge spout in the retracted position of the tube 
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assembly, enables the telescoping drain assembly to be 
supported in a neat and enclosed manner on the vehicle. 

The end result is a telescoping drain assembly that 
can be readily used by the recreational vehicle operator 
to dispose of liquid waste from the vehicle in a dignified 
manner approaching a "white glove" operation. In 
other words, the vehicle operator can conveniently 
avoid the usual mess associated with emptying liquid 
waste receptacles on the vehicle. 

Further objects, features and advantages of the inven- 
tion will be apparent from the accompanying descrip- 
tion and the appended claims when taken in connection 
and the accompanying drawings in which: 

FIG. 1 is a fragmentary perspective view illustrating 
a portion of a recreational vehicle and showing the 
telescoping drain assembly of this invention is assembly 
relation with the vehicle and in a position for discharg- 
ing the liquid waste from the vehicle into an under- 
ground receptacle; and 

FIG. 2 is a perspective view of the telescoping dram 
assembly of this invention shown in assembly relation 
with a vehicle discharge pipe; 

FIG. 3 is a longitudinal sectional view of the struc- 
ture shown in FIG. 2 as viewed from substantially the 
line 3—3 in FIG. 2; and 

FIG. 4 is a fragmentary enlarged sectional view of 
one end portion of the telescoping drain assembly of this 
invention; 

FIG. 5 is a transverse sectional view of a portion of 
the telescoping drain assembly that incorporates the 
discharge spout, as viewed from substantially line 5 — 5 
in FIG. 4, showing the shut off valve in open and closed 
positions; 

FIG. 6 is an enlarged transverse sectional view of a 
portion of the storage cabinet as viewed from substan- 
tially the line 6—6 in FIG. 2; and 

FIG. 7 is an enlarged sectional view of the swivel 
coupling unit shown in FIG. 3. 

With reference to the drawing, the telescoping drain 
assembly of this invention, indicated generally at 10, is 
illustrated in FIG. 1 mounted on a recreational vehicle 
12 of either van or trailer type containing conventional 
holding tank(s), not shown, for waste water and sewage 
and a discharge pipe 14 through which such fluid waste 
is directed. The telescoping drain assembly 10 is illus- 
trated in FIG. 1 in an operating position in which it is 
capable of discharging fluid waste from the vehicle 12 
into the inlet opening 16 for an underground disposal 
tank (not shown). The telescoping drain assembly 10 is 
also moveable to a storage position in which it is of a 
retracted length relative to the extended length shown 
in FIG. 1 and in which the discharge end of the drain 
assembly 10 is supported in a storage cabinet supported 
on a position below the vehicle 12. The cabinet 20 is 
shown in an open position in FIG. 1 and in a closed 
position shown in FIG. 2. 

The telescoping drain assembly 10 includes a swivel 
coupling unit 22, shown sectionally in FIG. 3 and en- 
larged in FIG. 7, which is comprised of a pair of rela- 
tively rotatable aligned flanged tubular members 24 and 
26 and a split ring retainer 25. Annular flanges 21 and 23 
on one end of each of members 24 and 26 respectively 
are mated together and rotatably enclosed within the 
annular groove in retainer 25. Conventional o-ring 27 
residing in the recess formed between mated flanges 21 
and 23 provides a sealed flow path between tubular 
members 24 and 26 while allowing relative rotation of 
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member 26 about axis 29. The opposite end of tubular 
member 24 is secured to inlet hose IS which is in turn 
removably secured to discharge pipe 14 via outlet 
adapter 13. Inlet hose 15 is secured to the vehicle by 
bracket 17. The opposite end of tubular member 26 is 
fixed to end 30 of flow hose 28. 

As shown in FIG. 3, the axially extensible flow hose 
2S is secured at one end 30 to the tubular member 26. 
The flow hose 28. in addition to being axially extensible, 
is of a flexible construction so that it is also readily 
bendable in a transverse direction. 

A telescoping support tube assembly 32, consisting of 
a plurality of axially aligned relatively telescoped tubes 
34 is positioned about the flow hose 28 at a position 
spaced from the couphng unit 22. In the illustrated 
embodiment of the invention, the assembly consists of 
four tubes 34, the outer most tube 34 is secured to an 
annular bracket 36 and the inner most tube 34 is secured 
to an annular bracket 38. The ends of the tubes are 
formed with abutting shoulders 40 so that when the 20 
inner most tube 34 is moved in a direction axially away 
from the adjacent tube 34, when it has been moved its 
full length, the shoulder 40 thereon will abut with the 
corresponding shoulder 40 on the adjacent tube so as to 
in turn extend that tube 40 relative to its outwardly 
adjacent tube. 

Two tie rod assembUes 42 are each pivotally con- 
nected to and extended between opposite sides of the 
retainer 25 as shown in FIG. 7, and the annular bracket 
36 shown in FIG. 3. The tie rod assemblies 42 consist of 30 
a plurality of link arms 44 that are pivotally connected 
for relative pivotal movement about an axis 46 which 
extends transversely through the flow hose 28. 

As shown in FIG. 3, a flexibly bendable conduit or 
accordion bellows tube 90 covers the flow hose 28 and 
tie rod assemblies 42 and is connected to one end to 
retainer 25 and at the other end extends over bracket 36 
and is connected to the support assembly 32. 

A discharge spout unit 48 is connected to the annular 
bracket 38 at the end of the telescoping tube assembly 40 
32 remote from the coupling unit 22. The end 50 of the 
flow tube 28 is secured to a tubular member 52 which is 
in turn provided with an annular flange 54 that is se- 
cured to the bracket 38. The discharge spout unit 48 
includes an inlet tube 56 which is removably connected 45 
by a conventional coupling unit 58 to the flange 54 so 
that the tubes 52 and 56 are in axial alignment. A tubular 
spout member 60 that extends at an angle to the tubular 
member 56 has a ball shaped head portion 61 having an 
integral coupling unit 62 that rotatably couples the 
tubular member 56 and spout 60 so that the spout 60 can 
be manipulated to locate it in a desired opening such as 
the inlet opening 16 for the underground storage tank. 
A shut off valve assembly 64 is rotatably mounted on 
transversely aligned pivot member 66 carried by the 
ball shaped head portion 61 of spout 60. The shut off 
valve 64 is moveable between the closed position to seal 
the end of tube 56 shown in solid lines in FIG. 5 and the 
open position shown in broken lines in FIG. 5. An exter- 
nal bail member 68 is connected to the shut off valve 64 60 
at the pivot members 66 to provide for movement of the 
valve 64 between its open and closed positions in re- 
sponse to rotatable movement of the bail 68. 

The shut off valve 64 includes a vent valve member 
70 which normally covers vent openings such as those 65 
indicated at 72. However, in the event of a vacuum 
condition being created inside the flow tube 28 from the 
extension of the telescoping drain assembly 10 with 
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shutoff valve 64 in the closed position, the vent valve 
member 70 will move outwardly, as shown in broken 
lines in FIG. 5 to enable air to vent through the open- 
ings 72. This facilitates a smooth operation of extending 
the telescoping drain assembly 10. A splash plate 73 
prevents the plugging of the vent openings 72 from the 
splashing of waste flow. 

The cabinet 20 is shaped to accommodate the dis- 
charge spout assembly 48. The cabinet 20 consists of a 
main enclosure body 76, of generally L-shape having a 
side opening 78 and a supporting bottom wall 80 on 
which the discharge spout assembly 48 rests in a storage 
position of the telescoping drain assembly 10. The cabi- 
net 20 also includes a door member 82 pivotally 
mounted by a hinge 84 on the body 76 for movement 
between an open position to one side of the opening 78 
(FIG. 1) and a closed position closing the opening 78 
and releasably latched to the body 76 by a latch 88. 
Cabinet 20 is attached to the substructure of recre- 
ational vehicle 12 by means of a support bracket 19. 

In the use of the telescoping drain apparatus 10 of this 
invention, assume that the vehicle 12 is parked and it is 
desired to empty the liquid waste in the holding tank or 
tanks in the vehicle 12 through the discharge pipe 14 
into the underground tank having the inlet opening 16. 
Further assume that at such time the assembly 10 is in its 
storage position shown in FIG. 3 in which it is located 
below the body of the vehicle 12. 

The handle opening 86 (FIG. 6) on the enclosure 
cover 20 is grasped and the cover 20 is manipulated to 
release the latch 88 following which the cover 82 is 
moved to its open position shown in FIG. 1. The dis- 
charge spout unit 48 is then manually grasped and 
moved horizontally out of the enclosure 46 with the 
vent valve member 70 breaking any vacuum inside flow 
tube 28 and the spout 60 is rotated to a substantially 
downwardly extending position. The spout 60 can then 
readily be moved to a position aligned with the tank 
opening 16 by virtue of the fact that the telescoping 
tube assembly 32 enables extension of the drain assem- 
bly 10 to a desired length and the bellows 90 along with 
the tie rod assemblies 42 cooperate with the coupling 
unit 22 to enable universal movement of the spout 60 
both rotatably and pivotably to the necessary position. 
The bail 68 is then readily moved to position the shut off 
valve member 64 in its open position shown in broken 
lines in FIG. 5. Waste material can then flow continu- 
ously from the discharge pipe 14 through the discharge 
spout 60. 

When emptying of the liquid waste from the vehicle 
12 has been completed, the discharge spout assembly 48 
is manually manipulated to return it to its position sup- 
ported on the bottom wall 78 of the enclosure 76. Dur- 
ing such movement, the telescoping tube assembly 32 is 
retracted to shorten the effective length of the assembly 
10 and enable the discharge spout 48 to be readily 
moved through the enclosure opening 78. 

The result is a preconnected and enclosed assembly in 
which the liquid waste that is being handled is posi- 
tively prevented from contact with the exterior of the 
telescoping drain assembly 10 at all tunes. As a result, 
the liquid waste can be empded from the vehicle 12 in a 
relatively clean operation in which the operator does 
not have to be concerned with the inconvenient con- 
necting or disconnecting of any waste removal mecha- 
nisms, or the unsanitary results of coming in contact 
with the liquid waste. Such a result is desirable and 
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advantageous and facilitates desired use of the recre- said vent opening to prevent plugging of said vent open- 

ational vehicle 12. ing by the splashing of waste flow toward said opening 

What is claimed is: when said valve is open. 

1. In combination with a recreational vehicle having 7. in combination with a recreational vehicle having 

a discharge pipe for liquid waste, a telescoping drain 5 a discharge pipe for liquid waste, a telescoping drain 

assembly which is attached to said vehicle for transport- assembly movable between a storage position and an 

ing liquid waste from said discharge pipe to a discharge operating position for transporting liquid waste from 

location spaced from said vehicle, said telescoping drain said discharge pipe to a discharge location spaced from 

assembly comprising a swivel coupling unit coupled to said vehicle, said telescoping drain assembly comprising 
said discharge pipe for rotation about an axis in the 10 a swivel coupling unit comprising a pair of relatively 

direction of waste discharge through said coupling unit, rotatable aUgned tubular members rotatable about an 

an axially extensible flow hose of flexible construction axis in the direction of waste discharge through said 

connected at one end to said coupling, an extensible and coupling unit, one of which members is connected to 

retractable telescoping tube assembly positioned about said discharge pipe, an axially extensible flow hose of 

said flow hose at a position spaced from said coupling 15 flexible construction connected to one end of the other 

umt, and link means connected to and extendmg be- ^^id tubular members, a telescoping tube assem- 

tween one end of said tube assembly and said couphng ^ly having a pair of ends and comprising a plurality of 

assembly enabhng pivotal movement of said tube assem- telescoped tubes positioned about said flow hose 

bly and said f^ow hose about an axis extendmg trans- ^ -^^^^ ^^^^ li ^ 

versely of said axis through said couphng umt, a dis- 20 ^^^^ connected to and extending between one end 

charge spout unit comiected to the other end of said ofsaidtubeassembly and said coupling unit, said tie rod 

flow hose and to the other end of ^d telescopmg tube ^^^^ comprising tie rod members pivotally con- 

assembly, whereby telescoping tube assembly ^n be ^^^^^^ movement about an axis extending 

relatively telescoped to locate said spout a desired dis- ^ , ^, u ^ u * 1 *^ 2 

c 'J tl' 1 J -J • 1 V transversely through said flow hose at a location spaced 

tance from said vehicle, and said swivel couphng mem- 25 - • j t- u * v. 

bers can be relatively swiveled about the aiis tLough i^^u'^^l'''^ T / ? f . T 

said coupling unit and said tube assembly pivoted about "f^^^^ ^""t '^'^ tel^copmg tube assem- 

said transverse axis to locate said spout at a desired ^^^^ f ^^^^ '"^^^ f ^ discharge spout unit 

position located to one side of and below said discharge ^^^^^^ ^^^^ and closed positions, whereby 

pi 2Q said telescoping tube assembly can be relatively tele- 

2/The telescoping drain assembly according to claim «=0Pf Jf^^fJ spout a desired dtetance from said 

1 further including a cabinet adapted to be mounted on ^^^'""^^ f'f s^^^^ couplmg members can be rda- 

said vehicle at a position spaced from said discharge ^'^^^V swiveled and said tie rod members relatively 

pipe corresponding to the position of said discharge Pivoted about said transverse axis to locate said spout at 

spout in the retracted position of said tube assembly, 35 a desired position located to one side of and below said 

said cabinet being usable to enclose said discharge spout discharge pipe. 

unit in a storage position of said telescoping drain as- ^- telescoping drain assembly accordmg to claim 

serably in which said telescoping tube assembly is re- 7 further including a cabinet adapted to be mounted on 

tracted. said vehicle at a position spaced from said discharge 

3. The telescoping drain assembly according to claim 40 P^P© corresponding to the position of said discharge 
1 further including a shut off valve member in said spout in the retracted position of said tube assembly, 
discharge spout unit movable between open and closed said cabinet being usable to enclose said discharge spout 
positions. unit in the storage position of said telescoping drain 

4. The telescoping drain assembly according to claim assembly. 

3 further including an external bail member pivotally 45 9. The telescoping drain assembly according to claim 

mounted on said spout unit and connected to said shut 8 wherein said cabinet includes a main enclosure body 

off valve member so that pivotal movement of said bail having a side opening and a supporting bottom wall on 

member is operable to move said valve member be- which said discharge spout can rest, and a door member 

tween said open and closed positions. hingedly mounted on said body for movement between 

5. The telescoping drain assembly according to claim 50 an open position to one side of said side opening and a 
3 further including means forming a vent opening in closed position closing said opening and releasably 
said shut off valve member operable to vent said tele- latched to said body. 

scoping drain assembly through said discharge spout to 10. The telescoping drain assembly according to 

atmosphere when said drain assembly is extended to claim 7 further including a flexibly bendable and longi* 

prevent drawing a vacuum in said assembly which 55 tudinally extensible conduit member enclosing said tie 

would preclude extension of said assembly. rod assembly and a longitudinally flexible cover mem- 

6. The telescoping drain according to claim 4 further ber enclosing said telescoping tube assembly, 
including a splash plate in said shut off valve in front of ♦ » ♦ ♦ ♦ 

60 
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[57] ABSTRACT 

A dump fitting on the discharge end of a sewer hose 
leading from the waste holding tank of a recreational 
vehicle prevents the hose firom jumping out of a sewer 
drain under the influence of effluent being discharged 
through the hose. The fitting is in the form of an elbow 
with one limb received in the discharge end of the 
sewer hose and the other limb formmg an outlet for 
receipt in the sewer drain. The fitting is of sufficient 
weight to resist the thrust of effluent flowing through 
the hose and tending to lift its discharge end. The fitting 
may be a one-part plastic molding or a two-part fit- 
together molding. 

2 Claims, 1 Drawing Sheet 
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lightweight plastic hose, the weight of the fitting prefer- 

DUMP FrmNG FOR SEWER HOSE ably should be at least about 1 J to 2 lbs. 

« . ^"°^P fit^g °iay, for example, be molded in a 

BACKGROUND OF THE INVENTION hard plastic material such as PVC or ABS plastic and 

This invention in general terms relates to sewer hoses ^ ^® be secured in the hose outiet with a 

of the type commonly used with recreational vehicles in surrounding hose clip. The fitting may comprise an 

dumping waste material from a holding tank associated integral 1 -piece molding, or it may be molded as a pair 

with the vehicle. More particularly, the invention re- fit-together parts which connect at the point of the 

lates to a dump fitting for use on the discharge end of elbow and which have an mterposed 0-ring seal, and 

the sewer hose to overcome problems commonly en- external clip or hook devices for releasably holding the 

countered with such equipment parts together. The 2-part fitting may be useful, for 

Recreational vehicles generally are provided with a example, for recreational vehicles in which the sewer 

holding tank for sewage and other waste which is filled hose is stored when not in use, in a rectangular section 

while the vehicle is on the road and which is discharged bumper which could not accommodate a 1-piece elbow 

or dumped into a sewer drain, as generaUy found in fitting. 

camp sites or other vehicle layover locations, at the These together witii otiier objects and advantages 

end of a journey. For tins purpose, the holding tank is which will become subsequentiy apparent reside in the 

provided witii a drain valve tiiat is closed while tiie detailsof construction and operation as more fully here- 

vehicle IS on the road and which is opened to dump the inafter described and claimed, reference being had to 

holdmg tank through a sewer hose carried on board for 20 accompanying drawings forming a part hereof, 

connectmgtiie dram va^ve to die sewer inlet wherein like numerals refer to like pJts tluoughout 

Sewer hoses commonly muse with recreational vehi- -et^^u* 

cles tend to be of somewhat lightweight coxistruction, BRIEF DESCRIPTION OF THE DRAWINGS 

camp site Selocatio^ generally a 2.pL^iSa- ^^IT"^ Je holdmg tank, and a sewer drain mto 
tion, one person to operate the holding taiUc drain ^ve ^^"^^ tank discharg^ wheiem the hose has adump 
and anotiier person to take charge of tiie discharge end accordance with the mvention at its discharge 
ofthehoseandensureitdoesnotjumpoutof the sewer 30 ^zL- ^ . , ^ , . , . 
dram during dumping. If the hose is left unattended, the . 1*^ ?P o^arged elevational view, partly in sec- 
discharge end may tend to jump out of tiie drain when ™ discharge end of Uie hose, the dump fitting, 
tile fiow of effluent is initiated due to tiie tiirust of tiie ™ 

effluent overcoming tiie lightweight construction of tiie ^ ^ ^ sectional view on line 3—3 of FIG. 2. 

hose. The effects of a sewer hose jumping out of the 35 4 is an elevational view of a modified form of 

drain during effluent discharge through the hose are dump fitting. 

self-evident FIG. S is an exploded view, partly in section, of the 

It is an object of the present invention to provide a modified fitting. 

i?S^3 ^^^A f,?^ T^]^ DESCRIFnON OF THE PREFERRED 

of the type described which wiD prevent the hose fixjm 40 PMPnnTMPMTQ 

jumpmg out of tiie sewer drain or like fitting during ruviDui-^imciN la 

effluent discharge, thereby enabling a recreational vehi- Referring initially to FIGS. 1-3, there is illustrated a 

cle holding tank to be dramed by a single operator first embodiment dump fitting 10 in accordance with 

manipulating the tank drain valve without the need for ^ invention attached to the outiet end of a conven- 

another person to guard the hose outiet. 45 tional sewer hose 12 coming firom a drain valve-con- 

Applicant is aware of the following U.S. patents re- trolled outlet 14 of the holding tank 16 in recreational 

lating to sewer hoses and like fittings. None of these vehicle 18. The holdmg tank, the drain valve (which is 

patents, however, discloses a device having the features shown) vid the sewer hose may all be of well 

of the present invention: known form and construction for discharge of effluent 

U.S. Pat Nos. 1,846,500— Feb. 23, 1932 50 from tiie holding tank, for example, into a sewer drain 

3,334,821— Aug. 8, 1967 22 at a camp site or like location. The construction of 

3,633,219 — Aug. 20, 1970 the sewer drain may vary firom site to site and does not 

3,730,228 — May 1, 1973 form part of the invention. The sewer hose may be of 

4,327,941— May 4, 1982 the attachable-detachable type and may be a light- 

4,570,273— Fd). 18, 1986 55 weight wire-reinforced plastic tube. 

SUMMARY OF THE INVENTION afS'SSS^SSS^fiS KrSf9o" 
The invention provides a dump fitting for use on the elbow and with spigoted ends 26, 28. One end 26 of the 
dischargeendofthe sewerhoseof a recreational vehi- fitting is sized to fit in the discharge end of hose 12. A 
cle to prevent the hose from jumping out of a sewer or 60 known form of stamless steel hose clip 30 is provided to 
like drain under the influence of effluent being dis- hold the fitting in place. In use, for dumping tank 16, the 
charged through the hose, the fitting being in the form other end 28 of the fitting is placed in the sewer drain, 
of an elbow havmg one limb for receipt in the discharge The overall weight of fitting 10 is such as to prevent 
end of the hose and another limb forming an outiet for tiie thrust created by effluent flowing through hose 12 
receipt in the sewer or Uke drain, the fitting being of 65 from causing the fitting to jump out of drain 22 when 
sufficient weight to resist the thrust of effluent flowing the holding tank drain valve is opened Thus, for exam- 
through tiie hose and tendmg to lift its discharge end. pie, for a 3-inch lightweight hose, the weight of fitting 
For example, for a standard 3-inch wire-reinforced 10 should preferably be at least about U to 2 lbs. Use of 
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the fitting accordingly enables the holding tank to be elbow connected to a discharge end of the hose, the 

drained by a single operator working the drain valve dump fitting having an outlet for close fitting telescopic 

without having to have another person guard the hose insertion in a sewer drain to enable flow of effluent from 

<^^^^^ the hose into the sewer drain without interruption and 

FIGS. 4 and 5 show a 2-piece fitting 30 equivalent to 5 beingof a weight sufficient for preventing the discharge 

fitting 10 but useful, for example, in vehicles where the end of the hose from jumping out of the drain under the 

sewer hose is stored in a confined ^ which could not influence of thrust created by effluent flowing through 

accommodate the comp^ elbow fittog. Accordmgly, ^^e hose, said dump fitting having an inlet limb tek- 

fittaig 30 has a pair of body scctiom 32, 34 which con. scopicallv inserted m the discharge end of the sewer 

nect together to form an elbow with a spigot section 36 10 t,^^^ t,^,^ • . ^ ^- ^^^^^ 

and an O-ring seal 38 therebetween. The fitting has ^^^ ^^^ ^^^^ m place by a hose c amp ^circhng the 

spigoted ends 37. 39 equivalent to ends 26. 28 offitting ^ hmb telescopi^y mserted mto the 

10. To rdeasably hold the sections 32. 34 together. close fittmg relation with both hmbs 

pivotaleyehooks40andkecpers42maybeprovidedon and provided with a spigoted end portion, 

opposite sides of respective sections. It is understood 15 ^8 * two-piece moldmg of hard plastic 

that the size and general weight characteristics offitting compnsmg first and second sections and means for 

30 should be similar to thcwe of fitting 10, and that the releasably connectmg the sections substantiaUy along a 

fittings are used in the same way. mid-plane of the elbow, said connecting means compris- 

The foregoing is considered as illustrative only of the a spigot element on onie section telescoped into the 

principles of the invention. Further, .since numerous 20 sectiotu an O-ring seal carried on the spigot ele- 

modifications and changes readily occur to those skilled ^^^^ external interengageable latch elements on the 

in the art, it is not desired to limit the invention to the respective sections, said latch elements including eye 

exact construction and operation shown and described, hooks pivotally mounted on one of the sections and eye 

and accordingly, all suitable modifications and equiva- l^ook keepers in the form of headed projections on the 

lents may be resorted to, falling within the scope of the 25 other section. 

invention. 2. The invention of claim 1 wherein the sewer hose is 

. What is claimed as new is as follows: a 3" diameter wire reinforced lightweight plastic tube 

1. In combination with a flexible sewer hose for dis- and the dump fitting weights at least about 1^ to 2 

charging effluent from a holding tank of a recreational pounds. 

vehicle, a rigid dump fitting in the form of a tabular 30 • * • • * 
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[57] 



ABSTRACT 



A sewage draining device having a drain coupling, an 
independently suspended tubular housing, a flexible, 
extendable drain hose and a dual closure cap. In storage, 
the hose is fully retracted within the housing with the 
dual closure cap closing both the hose and the housing. 
For drainage, the dual closure cap is disengaged from 
the housing and the cap/hose combination may then be 
extended from the housing to a sewage receiving tank. 
The dual closure cap is then removed from the hose for 
drainage. The drain coupling and the housing, while 
connected to each other to complete the closure of the 
hose in storage, are independently suspended from the 
vehicle, whereby the device will withstand transporta- 
tion without incurring damage or causing damage to the 
vehicle. 

2 Claims, 1 Drawing Sheet 
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1 2 

SEWAGE DRAINING DEVICE FOR ^^^^F DESCRIPTION OF THE DRAWINGS 

RECREATIONAL VEHICLES OR THE LIKE FIG. 1 is a perspective view of the sewage draining 

device in use with a lecreational vehicle in accordance 

FIELD OF THE INVENTION S with one embodiment of the present invention. 

The present invention relates to the field of sewage ^r^^'^^lV^/^!^^:^'^ the sewage 

draining devices, and more particularly to a sewa|e °^ FIG. 1 m a stored and sealed cond.- 

draining device for recreational vehicles or the like. 

HA rif i-pnTTMFi Tvrv: Txri/xTKmnKT 10 DESCRIPTION OF THE PREFERRED 

BACKGROUND OF THE INVENTION EMBODIMENT 

TTie enjoyment of outdoor Uving and of traveling by por the purposes of promoting an understanding of 

road to see the country have contnbuted to the popular- the principles of the invention, reference will now be 

ity of recreational vehicles (RVs) in our society. Along made to the embodiment Ulustrated in the drawings and 

with the benefits and enjoyment of RV living, however, 15 specific language will be used to describe the same. It 

come certain unpleasant maintenance jobs, such as emp. will nevertheless be understood that no limitation of the 

tying and cleaning the vehicle's sewage system. scope of the invention is thereby intended, such alter- 

Present RV sewage systems often include a flexible ations and further modifications in the illustrated de- 
drain hose which is stored in a hollow receiving area vice, and such further applications of the principles of 
within the bumper of the vehicle. The hose must be 20 the invention as illustrated therein being contemplated 
taken out and coimected at one end to a fitting on or in ^ would normally occur to one skilled in the art to 
communication with the vehicle's holding tank. The which the invention relates. 

opposite end of the hose is then extended to an appro- Referring now to FIG. 1, there is shown a sewage 

priate sewage receiving facility. After drainage is com- draining device 20 adapted for use with a recreational 

plete, the hose is detached from the tank, rinsed out, vehicle 10 in accordance with one embodiment of the 

coiled up or retracted, and stored until the next use. Present invention. In conventional systems, a ten or 

Each time the tank is to be dramed, the entire hose must ^^^^^^ ^^^^ (extended) of flexible drainage hose 

be removed from the bumper, attached, maneuvered to ^^^.^ °, ^ ?°5®? * ^^"^^ bumper 11 

the receiving tank, detached, cleaned and re-stored P'?''"^ the holdmg tank outlet coupUng 12. The 

back in the bumper. The inherent awkwardness of han- ^° ^^^^^ wo«W be removed from bumper 11. con- 

dUng tiiese ten or twenty foot flexible drain hoses makes ^ ^t^J^^^^ f^^^^^^ 12 and the other 

^t.^lt^'l!! "^^T^ f "^^'^ 21 an extendible, accoS t?pe 

H ^ ^ ' ^ ^""^ ^5 22, drain coupling 23, damping connector 

mampulate and easy to store. 27, termination filling 30 and dual closure cap 40. Outlet 

SUMMARY OF THE INVENTION coupling 12 is in direct communication with a sewage 

- „ ,. . . holding tank 14 of RV 10, Outlet coupling 12 is elbowed 

Generally speaking, there is provided a self-contained to provide a horizontally, rearwardly extending portion 
sewage dramage umt requiring no connections or awk- 40 15 to receive drain coupling 23. Although draining 
ward manipulations and only minimal handling. Ac- device 20 is fixedly secured to RV 10 by a pair of brack- 
cording to one embodiment, a sewage draining device ets 18, a bayonet-coupling relationship is provided be- 
has a drain coupling, an independently suspended tubu- tween portion IS and drain coupling 23 to facilitate 
lar housing, a flexible, extendable drain hose and a dual replacement or repair of draining device 20. Compris- 
closure cap. In storage, the hose b fully retracted within 45 ing a first bayonet assembly is rearwardly extending 
the housing with the dual closure cap closing both the portion 15 which has at least two radially spaced, out- 
hose and the housing. For drainage, the dual closure wardly extending bayonet pins 16 which mate with 
cap is disengaged from the housing and the cap-hose forwardly extending bayonet hooks 17 of drain cou- 
combination may then be extended from the housing to P^*"S 23. To provide a tight sesding relationship be- 
a sewage receiving tank. The dual closure cap is then tween draining device 20 and outlet coupling 12, the 
removed firam the hose for drainage. The drain cou- outside diameter of portion 15 is approximately identi- 
pling and the housing, while connected to each other to ^^^^ diameter of drain coupling 23. Addi- 
complete the closure of the hose during storage, are tioiially, an O-ring 47 is fixed in an appropriate manner 
independently suspended from the vehicle, whereby the ^^^^ ^ gluing to interior annular ledge 24 of drain 
device will withstand transportation without incurring coupling 23. A flat annular surface 19, defined by the 
damage or causing damage to the vehicle, Pf ^lon 15, is compressively received adjacent 

It is an object of the present invention to provide a 0-nng 47 upon engagement and tig^ 

sewage drain device which is easy to use with minimal "^^n^^J^i^' S^TSlf ^^^^^^^-^^ht seal therewith 

risk of soiling to the user. ^ . ^ frequency and ma^itude of vibra- 

T* u' * r . . ^ tions and bumps imposed by the road upon the RV, 

vidl IT™ H 1 P'«ent mvention to pro- ^j^tive forces'^ amo^ . the holding tank 14. sewage 

r£lL^U "^^^ conveniently draining device 20 and other relatid elements within 

placed and stored compactly. RV 10 (due primarily to their location at the rear of the 

It is a further object of the present mvention to pro- rv) can damage the draining device. A shock-absorb- 

vide such a device that will store during travel without 65 ing damping connector 27 is provided between housing 

mCTmng damage or causing damage to the vehicle. 21 and drain coupling 23 to reduce the risk of damage. 

Furdier objects and advantages of the present inven- Damping connector 27 is made of a tubular, resilient 

tton will be apparent from the following description. material Such as rubber and is attached at one end in 
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tight, encircling engagement to the neck 25 of drain 
coupling 23. At its other end, damping connector 27 is 
likewise attached in dght, encircling engagement with 
the forward end 50 of housing 21. Damping connector 
27 may be fixed to neck 25 and housing 21 by any means 5 
suitable to contam odois or leaking waste. In the pre- 
ferred embodiment, damping connector 27 is shrink fit 
to neck 25 and secured to housing 21 by clamp 26. This 
allows easy replacement of damaged or faulty subparts 
of device 20. 10 

The outer diameter of neck 25 is sufRcientiy smaller 
than the inside diameter of housing 21 to allow one end 
55 of sewer hose 22 to encircle neck 25 within housing 
21. End 55 of sewer hose 22 is sized to fit snugly around 
neck 25 and is held thereagainst by appropriate fluid- 15 
tight sealing means. In the present embodiment, hose 
clamp 28 holds end 55 of hose 22 tightly around neck 
25. 

Housing 21 is long enough to receive the entire 
length of hose 22 in its retracted position, plus several 20 
more inches to receive the various couplings and fit- 
tings. Housing 21 is suspendedly secured to the under- 
side of RV 10 by a pair of suitable brackets 18. The 
attachment of brackets 18 to RV 10 or to housing 21 is 
detachable to permit replacement or repair of draining 25 
device 20. 

Sewer hose 22 is received at its opposite end 56, in 
liquid-tight engagement, around neck 32 of terminadon 
fitting 30. In the present embodiment, hose clamp 29 
holds end 56 tightly around neck 32. Hose 22, neck 25 of 30 
drain coupling 23 and termination fitting 30 are each 
sized to fit freely withm housmg 21. 

Dual closure cap 40 serves a dual function using a 
bayonet system of sealing to close off both termination 
fitting 30 and housing 21. Forwardly extending, interior 35 
bayonet hooks 41 of cap 40 are ramped and sized to 
lockingly engage with radially extending bayonet pins 
31 of termination fitting 30. Flat annular surface 33, 
defined by the rearward termination of fitting 30, forms 
a seal with O-ring 34, which is fixedly disposed against 40 
flat inner waU 43 of cap 40. Engagement and tightening 
of hooks 41 with pins 31 compresses O-ring 34 between 
annular surface 33 and inner wall 43 forming a liquid 
tight seal. 

Similar forwardly extending, exterior bayonet hooks 45 
44 of cap 40 and radially extending bayonet pins 35 of 
housing 21 hold cap 40 locked in a liquid-tight, closing 
position onto rearward end 51 of housing 21. O-ring 45 
is disposed between end 51 and cap 40 to provide a 
liquid-tight seal. It may be desirable to omit O-ring 45 to 50 
leave a small ak gap between cap 40 and housing 21 to 
permit evaporation of residual moisture within housing 
21. A flat, rearwardly extending handle 53 is provided 
for grasping cap 40. 

Use of the sewage draining device would be as fol- SS 
lows: 

With the sewage receptacle 13 within the maximum 
reach of extendable sewer hose 22, cap 40 is twisted 
(preferably counter-clockwise) by handle 53, thus dis- 
engaging exterior bayonet hooks 44 from exterior bayo- 60 
net pins 35. Cap 40 may then be pulled away from hous- 
ing 21. Due to the smaller, relative diameters of termi- 
nation fitting 30 and sewer hose 22 within housing 21, 
rotation of cap 40 will only cause disengagement of cap 
40 from housing 21 and will not disengage cap 40 from 65 
termination fitting 30. With cap 40 still attached to 
fitting 30, sewer hose 22 is withdrawn from housing 21 
by pulling cap 40 over to sewage receptacle 13. Cap 40 
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is then removed from termination fitting 30 by grasping 
fitting 30 with one hand and twisting cap 40 off with the 
other. Fitting 30 is then inserted do>vn into receptacle 
13 for drainage. After drainage is complete, washwater 
or the like or special rinsing liquids can be poured or 
released from sink 57 or toilet 58 within RV 10 to rinse 
holding tank 14 and hose 22. The process is then re- 
versed to restore and seal, in the storage position, sewer 
hose 22 with only minimal or no touching or handling 
of hose 22. If desired, immediately following drainage, 
a disinfecting chemical can be poured into the system, 
settling in the sealed hose. The user is thus exposed to 
the odors of the drainage hose only during actual re- 
moval of and application of end cap 40 to termination 
fitting 30. 

Although the invention has been described for use 
with recreational vehicles, it is adaptable for any vehic- 
ular sewage draining application. Other examples 
where the present invention would be appropriate are 
trains, planes, boats, buses, vans and semi-trailer cabs. 

While the invention has been illustrated and de- 
scribed in detail in the drawings and foregoing descrip- 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only 
the preferred embodiment has been shown and de- 
scribed and that all changes and modifications that 
come within the spirit of the invention are desired to be 
protected. 

What is claimed is: 

1. A sewage draining device for use with a vehicle 
having an outlet coupling for the exit of sewage from 
within the vehicle, comprising: 

a flexible, extendable sewer hose; 

first coupling means for providing permanent fluid- 
tight relation between a first end of said hose and 
the oudet coupling; 

a tubular housing suspended from said vehicle and 
fixed at a first end to said first coupling means; 

a dual closure cap for sealing shut both said hose and 
said housing, whether said cap has second coupling 
means for connecting said cap in fluid-tight closing 
relation to the second end of said hose and has third 
coupling means, exterior of said second coupling 
means, for connecting said cap in closing relation 
with the second end of said housing; 

wherein said second coupling means includes a sec- 
ond fitting connected to the second end of said 
hose, wherein said second coupling means includes 
first bayonet means extending from said fitting and 
from said cap for lockingly engaging and drawing 
said cap in fluid-tight, closing relation with said 
second fitting, and wherein said second coupling 
means further includes an O-ring disposed between 
the end of said second fitting and said cap and 
wherein said first bayonet means is sized to create 
fluid-tight sealing among said second fitting, said 
O-ring and said cap when the device is in a storage 
position; 

wherein said third coupling means includes second 
bayonet means extending from the second end of 
said housing and from said cap for lockingly engag- 
ing and drawing said cap in closing relation with 
said housing; and, 

wherein said draining device has first and second 
positions, said first position being a storage position 
characterized by said hose being fully retracted 
within said housing and said dual closure cap re- 
movably coupled in fluid-tight, closing relation to a 
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second end of said hose and coupled in closing 
relation to a second end of said housing, said sec- 
ond position being a drainage position character- 
ized by said hose being substantially extended exte- 
rior of said housing with said dual closure cap ^ 
being disengaged from said housing. 

2. A sewage draining device for use with a vehicle 
having an outiet coupling for the exit of sewage from 
within the vehicle, comprising: 

a flexible, extendable sewer hose; 

first coupling means for providinjg permanent fluid- 
tight relation between a first end of said hose and 
the outlet coupling; 

a tubular housing suspended from said vehicle and 
fixed at a first end to said first coupling means, 

a dual closure cap for sealing shut both said hose and 
said housing, wherein said cap has second coupling 
means for connecting said cap in fluid-tight closing 20 
relation to the second end of said hose and has third 
coupling means, exterior of said second coupling 
means, for connecting said cap in closing relation 
with the second end of said housing; 



6 

wherein said first coupling means includes a first 
fitting connected to the first end of said hose, 
wherein said first coupling means includes first 
bayonet means extending from said fitting and from 
the outlet coupling for lockingly engaging and 
drawing said first fitting in fluid-tight, closing rela- 
tion with said outlet coupling, and wherein said 
first coupling means fiuther mcludes an O-ring 
disposed between said fitting and said outlet cou- 
pling and wherein said first bayonet means is sized 
to create fluid-tight seal among said fitting, said 
O-ring and said outlet coupling; and, 

wherein said draining device has first and second 
positions, said first position being a storage position 
characterized by said hose being fully retracted 
within said housing and said dual closure cap being 
removably coupled in fluid-tight, closing relation 
to a second end of said hose and coupled in closing 
relation to a second end of said housing, said sec- 
ond position being a drainage position character- 
ized by said hose being substantially extended exte- 
rior of said housing with said dual closure cap 
being disengaged from said housing. 
« « * * * 
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[57] ABSTRACT 

A systen for extending and retracting the waste hose for 
a waste disposal system that is typically found on recre- 
ational vehicles and includes power or crank-driven 
hose extender means for extending the collapsible hose 
from its collapsed mode stored on-board the recre- 
ational vehicle, to its extended configuration which it is 
used for dumping waste from an RV holding tank into 
an inlet of an RV waste dump station. The system in- 
cludes a specialized hose extension and retraction mech- 
anism, and a universal coupling at the end of the hose 
which will fit waste station inlet pipes of all the com- 
monly used sizes, which run from 3" to 4y2' in diameter. 
In addition, a special structure is used to create a 90 
degree bend in the outboard end of the hose, and an 
optional unidirectional cuff around the hose will hold 
tension on the hose so it can be stretched between the 
recreational vehicle and the inlet, but will permit the 
hose to be manually pushed back through the cuff with- 
out substantial resistance. 

17 Gaims, 3 Drawing Sheets 
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operation. Second, the labor involved in draining the 

EXTENDABLE WASTE HOSE SYSTEM waste storage tank is not a labor of love, but is messy 

and something that is dreaded by all RV operators. A 
BACKGROUND OF THE INVENTION system that would reduce the number of steps and oper- 

One of the messiest and most dreaded aspects of using ^ ations necessary to accomplish this function, and reduce 
a recreational vehicle (R V) is dumping the waste of the the spillage and messiness of it, would be a boon to RV 
holding tank into the inlet receptacle of an RV dump operators. 

station. Traditionally, this is accomplished by means of a p v r^P thp tm vc wrrnM 

a loose hose which connects to an outlet on the recre- SUMMARY OF THE INVENTION 

ational vehicle by hand, with the other end being manu- The instant invention fulfills all the above stated 
ally connected to the inlet of the dump station. Addi- needs and goals. At its heart is an accordion hose driver, 
tionally, a fitting must be put on the outboard end of the operated by either an electric motor or a crank, for 
hose so it adapts to the particular size of the inlet at that extending the hose out to the appropriate length, or 
particular dump station. Inlets vary from 3" to 4i", so winding it back into its collapsed storage mode inside a 
that the RV operator generally carries three adapters 15 cylindrical housing on the RV. This driver utilizes a 
for the three commonly used sizes within that range. collar around the hose, the interior surface of the collar 
This system IS the most labor mtensive. the messiest, and ^eing configured to engage the helical ribs of the accor- 
the most old-fashioned ^ . , dion hose so that as the collar rotates in one direction or 

A.?l^r 7u^?^' developed mcludmg one ^^e other, the hose will extend or retract, respectively, 

developed by the mstant mventor on which a patent is -ru * i • t j r . • iT 

issued bearing U.S. Pat. No, 4,133,347. This patent dis- ^ '^'''"^ "^f Tl'^'^'lT''' . ^^"^^^"'"^ J^e 
closes a telescoping hose which fits inside a tubular ^^^^^^nce it is extended with the outer end engaged in 
housing, such that the hose can be pulled out to an ^""JP ^^^^l^" so that the tension holds the hose 

extended position with the outer end then mated to the ^*^S^«5 inclination, with no sagging, 

dump inlet. This avoids having a loose hose to deal 25 without the need of any further hose support equip- 
with, and does not require attachment of the hose to the ment. 

RV outlet in as much as it is always attached at that end. Lastly, the terminal end of the hose is permanently 
However, the outer end still must be mated to the dump with an elbow-defining structure which will cre- 

station inlet, and some means must still be provided to * ^0 degree bend in the end of the hose for conve- 

keep the hose from sagging if the extension is very long 30 nient fitting in the waste station inlet a universal cou- 
to prevent pockets of waste from accumulating in the pling for fitting inside the inlet of the waste station and 
sags. adapted to accommodate any of the commonly used 

Several devices are commercially available for pre- inlet sizes eliminates the need to carry multiple adapters, 
venting sagging of the waste line. It is important that and also enables the fitting to become a permanent fix- 
the waste line achieve a preferably uniform angle of 35 ture at the end of the hose, 
decline from the RV to the ground level inlet to avoid 

the above-referenced waste accumulation in sags. If the ^^^^^ DESCRIPTION OF THE DRAWINGS 
run is short, this is not a problem. However, most runs FIG. 1 is the diagrammatic view of the system in use. 
are long enough that sags would occur, and spaced hose connected between an RV and a waste dump inlet; 
supports, or a collapsible parallelogram defining a long 40 piG. 2 is a more detailed view of the hose drive 
inclined hose support are among the devices currently system and the elbow-defining and coupling structures 
available to support the hose. ^^e outer end of the hose; 

Additionally there is at least one system which uses a piG. 3 is a side elevation view of one type of elbow- 
telescoping rigid outer tube which supports the hose up defining structure- 
to a certain length from the recreational vehicle. A 45 pir: a Je « c;,^! «r — . r 

system of this type is shown in U.S. Pat. No. 4,223,702, Jr^^'.tZL '^^^^^^^ ^'"'^ 
issued Sept. 23, 1980. The rigid outer tube defines an '^^olt Tl^^^^^^^^^^ .Ion. lin. s s .f Fir « 
adequate incline, although very frequently runs substan- 11^ I ^ '"^"^^ line 5-5 of FIG. 6: 

tially longer than the tube are required. leaving the ^^f,^ side elevation view of the motor dnven 

problem of unsupported lengths of the tube unresolved. 50 ^^''^^^ ^^'^ ^"''^^ the accordion hose 

There are thus at least three problems with the RV i,^^^^' . , . . 
hose dump system which are in need of a better solu- ^ ^ ^ ^/.^^ elevation view, partially cut away, of 
tion. First, a means for extending and retracting the ^"^ coupling; 

hose without requiring manual pushing and pulling ® ^ ^ ^^^^ elevation view, partially cut away, of 

would be welcomed in the industry. Second, a universal 55 .^"^^ mechanism utilizing a crank rather than 

adapter to mate the extended end of the hose to the ^ electric motor; 

dump station inlet without requiring three separate FIG. 9 is an elevation view of the unidirectional hose 
adapters to be carried on the RV would be a blessing ^"^^^ 

indeed. Third, it would be very convenient to have a 1^ is a section taken along line 10—10 of FIG. 

system for causing the hose to assume the proper incline 60 ^ illustrating the structure that makes the hose lensioner 
without the use of yet more equipment that must be unidirectional; 

stowed on the vehicle, for use only in the dumping FIG. 11 is detail of one section of the hose tensioner 
operation. illustrating the mechanism by which the hose becomes 

These needs break down into two general areas. First, more greatly tensioned when pulled in one direction 

it is obviously desireable to minimize or eliminate the 65 than the other; and, 

paraphernalia that must be carried on the RV, where FIG. 12 is a side elevation view of an elbow that can 
space is limited already, and which have no other pur- . " replace the end fitting on the hose or fit between the RV 
pose as collateral equipment beyond the waste draining outlet and the hose. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An RV is diagrammatically illustrated at 10 in its 
parked position while the waste hose 12 is extended S 
from the RV, where it connects internally to the hold- 
ing tank, to the inlet 14 of an underground waste dump 
reservoir, not shown. The outer end of the hose termi- 
nates in a coupling 16 and an elbow 18 which can be 
provided in one of several forms all of which have the 10 
capability converting from the substantially 90 degree 
bend as shown to a generally linear extension to enable 
it to fit better in its compartment inside the recreational 
vehicle. 

At the heart of the invention is the hose driver 18. 15 
This driver works on a principle that is sometimes used 
to axially displace threaded shafts, wherein an external 
collar 20 engages around the accordion hose, which has 
a continuous helical rib 22. The inner surface 24 of the 
collar defmes a wide helical groove 26 between the 20 
collar's spaced ribs 28, with the ribs in the groove being 
mated as indicated in FIG. 6 so that rotation of the 
collar will move the accordion hose to the left or to the 
right. 

In the embodiment illustrated in FIG. 6, the external 25 
surface of the collar 20 defines spaced teeth 30 around 
its circumference which are engaged by the toothed 
belt 32, driven by the gear 34 of electric motor 36. A 
belt housing 38 is used for the conventional reasons. 

An alternative to the electric motor 36 is a hand- 30 
driven crank version illustrated in FIG. 8. In this em- 
bodiment, a drive shaft 40 extends from the side 42 of 
the RV into the belt housing 38, where it engages the 
belt 32 substantially as does the electric motor in the 
previous embodiment. The outer end of the drive shaft 35 
is fitted with a quad- or a hex-socket nut 44 which is 
engaged by the mating end 46 of the hand crank 48. The 
crank handle is of course removed when not in use and 
stowed in the vehicle. Obviously other arrangements 
could be used, such as one in which the crank is collaps- 40 
ible against the outside or inside of the RV, 

As shown in FIG. 6, the collar 20 does not ride on 
roller or ball bearings, but simply slides in its track, 
being centered by the shoulders it defines at 50. In order 
for this mechanism to work properly, the collar and the 45 
bearing surfaces of the belt housing in which the collar 
rotates must have a low-friction interface. To this end, 
the collar could be made of nylon or another low-fric- 
tion material. 

When the hose is collapsed as indicated in the right 50 
side of FIG. 6, it is stowed within a collapsed hose 
housing 52, and the inner end of the hose is permanently 
connected to the outlet of the waste holding tank of the 
recreational vehicle, which is not shown. The entire 
mechanism, including the housing 52, is mounted to a 55 
framework attached to the superstructure of the vehi- 
cle, with the details of the framework and its connection 
to the vehicle depending on the make and model of the 
RV to which the mechanism is mounted. 

The above description covers the hose drive system 60 
and attention is now directed to the external end of the 
hose which mounts at a right angle, or almost right 
angle, elbow, and the coupling for engaging the end of 
the hose in sealed relation to the inlet 14, 

Because the hose is under substantial stress even 65 
when it is supported along its length, it is not wise to 
cause the hose to bend from the upright orientation as it 
would come out of the outlet 14, to the angular orienta- 
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tion necessary to traverse the distance to the RV. In 
other words, a mechanical elbow is required just above 
the dump station inlet. Obviously a rigid elbow could be 
used, but it is one of the goals of the instant invention to 
permit the end of the hose to straighten out for stowage, 
so that it will fit conveniently inside the coupling hous- 
ing 54, shown in FIGS. 2 and 6, and permit the door 56, 
shown in FIG. 2, to close to define a substantially flush 
outer surface for the wall of the RV. 

To this end, three separate mechanisms are shown as 
alternatives for creating the elbow bend. First, as shown 
in FIG. 2, which is the preferred embodiment, a pair of 
spaced ferrules 58 are mounted to the exterior surface of 
the hose as shown. The ferrules could be bonded to the 
hose, but would more likely be provided with the same 
type of interior grooving as the collar 20, and just ro- 
tated on to the end of the hose before the coupling is 
installed. 

At one edge of each ferrule is an eyelet 60. and one of 

the eyelets mounts a hook 62. The other eyelet serves as 
a point of engagement for the end of the hooW. Thus 
when the hook is engaged as shown in FIG. 2. an elbow 
is defined and when it is unhooked, clearly the hose is 
free to form into its linear mode. It should be noted that 
the hook 62, in addition to defining the bend, will take 
most of the tension exerted on the hose so that it is not 
expressed across the bent portion of the hose which 
defines the elbow itself. 

In a second embodiment of the elbow, shown in FIG. 
3, a rotary joint 64 is used, which comprises a pair of 
annular flanges 66 held firmly together by a retainer 
ring 68. The phantom lines in FIG. 3 illustrate the posi- 
tion taken by the mechanism when straightened, which 
is not entirely straight, but rather defines a slight S- 
curve. 

Lastly, FIG. 4 illustrates a typical stovepipe bend 
system in which telescoping pipe segments 70 can be 
moved to define any desired angle, including straight, as 
shown in phantom in that figure. 

It is one of the aims of the instant invention to elimi- 
nate the cumbersome hose support structure that is 
currently use to maintain the hose at the appropriate 
incline during dumping. With the instant invention, this 
is accomplished in the following manner. After the RV 
pulls up to the dump site, the hose is extended by the 
hose drive mechanism until the coupling 16 reaches the 
dump inlet 14, at which point the coupling is inserted 
into the inlet. The coupling engages into the inlet fairly 
securely. At this point, there is likely to be a large sag in 
the hose as shown in phantom in 72 in FIG. 1. Clearly, 
this sag is unsatisfactory as waste would accumulate in 
the low portion. Therefore, once the coupling is se- 
curely in the inlet, the hose drive 18 is reversed, wind- 
ing the inner end of the hose back into the housing 52, 
thereby tensioning the hose until it substantially 
straightens, eliminating the central dip. Hose strength of 
currently used hoses is more than adequate to sustain 
the require tension, and the coupling also is sufficiently 
strong, and engages in the inlet with sufficient friction 
to prevent its breaking or popping free of the inlet while 
the hose is being tensioned. 

This simple expedient of reverse-driving the hose 
drive mechanism briefly after the hose is in place elimi- 
nates major pieces of cumbersome equipment that oth- 
erwise must be stowed in the scarce storage space of the 
vehicle. To an extent it is a natural offshoot of the use of 
the bi-directional hose driving mechanism, which is 
almost certainly new in this application. 
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Directing attention now to the coupling 16, in the 
prior art the different sized couplings, general three in 
number, which were attached to the end of the hose to 
fit in the variously sized inlets, sealed by means of hav- 
ing a cylindrical nozzle which fit fairly tightly inside the 5 
cylindrical inlet 16, thus defining a reasonable good seal 
between the cylinders. The instant invention deviates 
from this concept and provides a seal instead between a 
foam rubber gasket 72, best shown in FIG. 7, and the 
top of the inlet. This gasket is backed by a rigid ring 74 10 
with the ring and gasket both being mounted on a cylin- 
drical nozzle 76. The difference in diameter between the 
cylindrical nozzle 76, ring 74 and gasket 72 is such that 
the nozzle will fit inside the smallest diameter inlet, 
ordinarily 3", and the gasket is wide enough to seal 15 
against inlets up to 4i" wide, ordinarily the widest inlet 
in use at dump stations. 

Naturally to create a good seal, some means of com- 
pressing the sealing gasket 72 against the top of the inlet 
is required, and in the preferred embodiment this means 20 
comes in the form of a series of spaced, longitudinally 
extended spring fingers 78. These spring elements are 
connected at the bottom with a ring 80, of which they 
are apart, and extend up inside the gasket, where they 
are permitted to slide up and down to accommodate the 25 
compression of the fingers by the sides of the inlet 16. 
This frictional mechanism permits a pressed fit of the 
coupling into any inlet, resulting in there being adequate 
friction between the spring fingers and the sides of the 
inlets to hold the gasket 72 firmly down against the top 30 
of the inlet. 

Another feature of the invention is the unidirectional 
hose tensioner 82, illustrated in FIGS. 9-11. The unidi- 
rectional hose tensioner could be used to replace the 
drive mechanism 18, or it could be used by the drive 35 
mechanism as the collar 20, will the advantages de- 
scribed below. 

The hose tensioner is simple in construction, compris- 
ing of a flexible, planar annular ring 84 which is prefera- 
bly divided by V-cuts 86 into a series of angularly 40 
spaced segments 88, The periphery of the ring 84 is 
continuous and is not broken by the V-cuts. The periph- 
ery is sandwiched between two rigid support rings, an 
outer support ring 90 and an inner support ring 92 of 
larger internal diameter than the outer ring 90. These 45 
rings are compressed in a suitable housing 94. 

The whole purpose of the hose tensioner is accom- 
plished by the differing internal diameters of the sup- 
port rings 90 and 92. Because the outer ring 90 is smaller 
in internal diameter, it supports the ring 84 to a much 50 
greater extent than does the ring 92, so that when the 
hose is pulled outward, or to the left in FIG. 10, it 
encounters much greater resistance from the ring 84 
than when the hose is pushed back into the vehicle or to 
the right in FIG. 10, 55 

For this reason, when the tensioner is used as the 
collar 20, the hose ribs would pass through the V-cuts 
86 without any problem. When the tensioner is rotated 
by the hose drive mechanism, it would axially drive the 
hose in or out, just as does the collar 20. Additionally 60 
however, the hose can be pulled out when the hose 
drive is de-energized, if enough tension is put on the 
hose. When it is desired to push the hose back into its 
housing 52 however, much less resistance is provided 
by the tensioner. 65 

Use of the tensioner as the collar has at least two 
advantages. First, in the event the hose drive mecha- 
nism breaks down, the hose can still be pulled out al- 



though requiring considerable force. Because of requir- 
ing such force, the hose can be pulled out with the 
coupling engaged in the inlet 16, with enough tension 
on the hose to keep it in its inclined mode shown in solid 
line in FIG, 1, even though the hose drive is not func- 
tional. The second advantage is that even if the hose 
drive is working, it might take 60 seconds or so for the 
electric motor, or the crank, to drive the hose back into 
its housing 52, whereas it could simply be pushed in by 
the operator in a much shorter period of time. 

The above description describes the unidirectional 
hose tensioner as it would be used in conjunction with 
hose drive mechanism. However, as indicated above, it 
could be used to replace the drive mechanism entirely, 
while still permitting all of the other features and advan- 
tages of the waste system disclosed herein to be quite 
adequately functional. The only disadvantage is that the 
operator would now have to pull the hose out through 
the hose tensioner, rather than using a crank or an elec- 
tric motor. However, pushing the hose back into its. 
housing, as already discussed, would be quite quick and 
easy due to the tensioning differential capabilities of the 
hose tensioner between extending and retracting the 
hose. 

Another optional component of the invention is the 
elbow 96, illustrated in FIG. 12. This elbow has a rigid 
stub pipe 98 and an end pipe 100 which slides axially 
along the stub pipe. The end pipe has a side outlet 102 
which communicates freely with the stub pipe 98 when 
the pipe is pulled out into its open position shown in 
phantom in FIG. 12, but is closed off when the stub pipe 
is pushed in and locked with the hook-and-peg latches 
104. Other latching means could be provided to lock the 
end cap in the extended mode shown in phantom. 

The elbow 96 can be used in two possible places: 
either at the upstream end of the hose, connecting the 
hose to the RV, or as the elbow bend and cap at the end 
of the hose that connects to the RV waste system. When 
used at the upstream end, the unit accommodates a code 
requirement that the RV waste system terminate in a 
rigid coupling rather than a hose. When used at the 
downstream end of the hose, another coupling/adaptor 
would be required to adapt the outlet 102 to the dump 
station inlet. 

As can be seen from a study of the prior art in the 
field of recreational vehicle dump systems, waste dump- 
ing is the problem to which many have directed their 
attention. However, their attention has ordinarily been 
directed to component problems of the entire operation, 
rather than defining a different operation that substan- 
tially eliminates the component problems. For example, 
one patent might illustrate a system for storing the col- 
lapsed waste hose conveniently underneath the recre- 
ational vehicle, while another patent might disclose an 
apparatus for supporting the hose along its length to 
define the required incline. To accommodate different 
inlets, different coupling are provided. However, what 
is needed, and what this invention provides, is a com- 
prehensive system which attacks all of the problems 
incidental to waste dumping from a recreational vehi- 
cle, and minimizes the aggravation and waste spillage, 
while maximizing speed, efficiency, and convenience of 
the operation. 

I claim: 

1. In a recreational vehicle having storage means for 
liquid waste, a hose member in communication with 
said storage means for use in discharging waste there- 
from. 
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said hose member being of accordion construction 
with a ribbed external surface to enable said hose 
member to be longitudinally extended into an ex- 
tended dumping mode and longitudinally collapsed 
into a compact stowage mode, 5 

a housing for stowing said hose member in said com- 
pact stowage mode» said housing having an outlet 
opening through which said hose is extendable* 

hose drive means located externally of said hose 
member adjacent said housing and physically en- 10 
gaging said hose member ribbed external surface 
for selectively extending said hose out of said hous- 
ing through said opening into said hose member 
extended dumping mode and retracting said hose 
member through said opening back into said hous- 15 
ing into said compact stowage mode and, 

said hose member having an inner end for connection 
to said waste storage means and an outer end in- 
cluding a coupling for insertion into a waste inlet of 
a waste dump station. 20 

2. Structure according to claim 1 wherein said hose is 
a helically ribbed accordion hose and said hose drive 
means comprises a collar disposed around said hose and 
rotationally slidably engaging the helical ribs of said 
hose and means for rotating said collar seiectably in 25 
opposite directions about its axis to alternatively extend 
and retract said hose. 

3. Structure according to claim 2 wherein said means 
for rotating said collar comprises an electric motor. 

4. Structure according to claim 3 wherein said elec- 30 
trie motor drives a beh which extends around the cir- 
cumference of said collar to drive same. 

5. Structure according to claim 2 wherein said collar 
defines an internal helical groove to substantially con- 
form to the external contours of said helically ribbed 35 
hose. 

6. Structure according to claim 2 wherein said collar 
engages said hose by means of an inwardly directed 
resilient annular flange which is reinforce against out- 
ward deflection more than it is against inward deflec- 40 
tion such that said hose can only be pulled out into the 
extended mode by exerting a great deal of extending 
tension on the hose and wherein said hose can be easily 
pushed back through the collar into said stowage mode. 

1. Structure according to claim 2 wherein said means 45 
for rotating said collar comprises a manually rotatable 
crank. 

8. Structure according to claim 1 wherein said cou- 
pling comprises an annular sealing ring compressible 
against the top of the waste inlet to seal against same 50 
and frictional means for pressing outward against the 
inside of said inlet to hold said sealing ring securely 
against the top of said inlet. 

9. Structure according to claim 8 wherein said annu- 
lar sealing ring defmes a resilient foam face for com- 55 
pressing against the top of the waste inlet. 

10. Structure according to claim 9 wherein the cou- 
pling of the outer end of said hose defmes a cylindrical 
spout extending beyond said sealing ring, and said fric- 
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tional means comprises a plurality of longitudinally 
extended bowed spring fingers angularly spaced around 
said spout, said spout and fingers being dimensioned 
such that said spout and fingers will insert into and 
fictionally grip waste inlets ranging in diameter from 3" 
to 4i". 

11. Structure according to claim 1 wherein said cou- 
pling includes means of releasably establishing a sub- 
stantially right-angle bend in said hose to permit said 
hose to be conveniently insert into said inlet. 

12. Structure according to claim 11 wherein said bend 
is defined by a pair of ferrules encircling said hose at 
spaced positions near the outer end thereof, and a con- 
nector pulling said ferrules together at one point on 
each ferrule. 

13. Structure according to claim 11 wherein said bend 
is defined by a rigid 90 degree angle elbow at the outer 
end of said hose, said elbow having a rotary joint at 
about the 45 degree position thereon. 

14. Structure according to claim 11 wherein said bend 
is defined by a rigid stub pipe engaged on the ouver end 
of said hose, and an end pipe slidable on said stub pipe 
and lockable thereon in a fully engaged position in 
which said end pipe is substantially completely inserted 
over said stub pipe, said end pipe having a side outlet 
and being slidable out on said stub pipe sufficiently far 
that said outlet communicates with said stub pipe such 
that said outlet can be connected to the inlet of an RV 
dump station. 

15. A waste hose system comprising: a storage hous- 
ing 

a longitudinally collapsible hose having a longitudi- 
nal axis, rib means forming a ribbed exterior surface 
on said hose of alternating ridges and grooves and 
coupling means at one end of said hose for coupling 
said hose to a waste inlet of a waste dump station, 
said hose being axialiy moveable between a col- 
lapsed position inside of said storage housing and 
an extended in use position; and 
drive means located externally of said hose member 
. adjacent said housing and including a rotatable 
drive member extending into said grooves and 
frictionally engaging said hose so that rotation of 
said drive member in one direction moves said hose 
longitudinally to said collapsed position and rota- 
tion of said drive member in the other direction 
moves said hose longitudinally to the extended 
position so that the length of hose between said 
coupling means and drive means can be varied to 
thereby prevent sagging in the hose when in the 
extended in-use position. 

16. The waste hose system of claim 15 wherein said 
drive means includes an annular drive member sur- 
rounding said hose and engaging said hose rib member. 

17. The waste hose system of claim 15 wherein said 
rib means includes a helical rib member forming a 
ribbed external surface on said hose of a continuous 
spiral groove. 

♦ * * * * 
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[57] ABSTRACT 

This invention is a hydraulic device for operating a gate 
valve in the drainage line of a recreational vehicle. The 
device consists of a support plate mounted to the gate 
valve or drainage line. A hydraulic cylinder with a 
hydraulic rod is pivotally mounted to the support plate. 
The hydraulic rod is attached to the gate control rod by 
means of a pivot arm that is also pivotally attached to 
the support plate. The device is operating by means of 
a hydraulic pump, a motor and conuol means for oper- 
ating the motor, typically an electrical switch. 

28 Oflims, 3 Drawing Sheets 
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Pierson's solenoid driven valves are spring biased so 

AUTOMATICALLY OPERATED GATE VALVE as to remain in the closed position unless the solenoid is 

FOR RECREATIONAL VEHICLES electrically actuated. As a result, Pierson's solenoid 

devices must draw current continuously while the hold- 
BACKGROUND OF THE INVENTION 5 ing tank is being onptied thereby adding to the cost of 
1 Field of the Invention operation and increasing the potential for failure as a 
This invention relates to gate valves, and more partic- electrical short or burnout. Such coiitinuous 
ularly to automatically operated gate valves for use fPerat'on also mcreases the chance for an electrical fire, 
with holding or similar tanks for recreational or similar ,„ Moreover Pierson's closed biased solenoid valves do 
type vehicles. vdlve to be left m an open posiuon, even 
2. Description of the Prior Art manual operation. In many instances this is the pre- 
Users of recreational vehicles outfitted with a water ^'^""^ position, especially when the vehicle has been 
Closet, tub or shower or both, and a kitchen sink are P«™anently parked and the dramage hne hooked up to 
required to discharge the waste and gray water from „ *5 sanitary sewer In such a settmg. the drainage Imeis 
these fixtures into onboard. holding tanks that must be °Pf" «^»hout further consideration Using the Pier- 
discharged or dumped into an approved sanitary sewer ^" ''^r* ^ X'^'T^^ periodically open the 
or septic system usuaUy located in a trailer coun or Y^.''* *° «*««>^the holding tanks even wheii the 
camp ground vehicle is in a parked mode and connected to a sanitary 
Users of recreational vehicles often find it inconve- ,„ ff^r^' ^fj? additional operation ten^ only to shorten 
nient or difficult to dump the holding tanks into sanitary ^° °^ f- f T ""'"^ '^"^^ ' "^'f 
facilities because of their own physical limitations, bad "^'^^ effectively have only a fully opened or closed 
weather conditions, darkness, etc Dumping typically " 'f^T^''''*' '° '^T ""'"T °^ 
requires kneeling down «.d reaching under fhe vehicle f p"* , -^^ °^ ' 
for a distance of two to two and a half feet. In this „ f^^' ^ ? fT" f '^T 
position, theoperatorisoff-balanceand unable to obtain ioId.rSnks "^^^ 
good leverage to operate a manua] sate valve. This can n i 

be especially troub^ome for those of slight buil?. S , J-^rson has also developed motor dnven direct dnve 

elderly and the handicapped. Moreover, thile op;rat- ^^iTn,?^*^^,^^^^ oTlT k"'""' 

tiio «,to »,<viw^r ♦i,^^!.™*^ ^ • u * • more complex than the solenoid valves thereby mcreas- 

1 Je?lhh uI«^^;^fH fvf K " r"? 30 ing the potential for malfunction. Since the drive mech- 

o t f ' t"'*w!1- ' "^""'^ '^^''^^'"^d within the valve housing, the only 

J^wi^ratr^rh./^^^^^^ waytorepairsuchvalvesUbyremovingthe^fromthe 

™,nK?H T ^ womsome in strange drainage Une, which, as we have seen, is costly since 
3TSf H^K?-^ """"^"'^ fnis rating m i^„, ^^e drainage line must be replaced along 

foul weather or when bitmg insects are at their peak. 35 with possibly the valve itself. 

One approach to this problem has been through the 
development of telescoping drain assemblies that are SUMMARY OF THE INVENTION 

S^Srii'^n'^c'^^, sif '"''^ The present invention overcomes the inconvenience 

T^tpJ^^ f^^^ ^""l ^"^den of operating the manual valves found on 

al U.S. Pat. No. V79.650. Although these inventions 40 most recreational vehicles, especially in inclement 
attempt to solve the piping problem between the dis- weather, strange surroundings, and other environmen- 
charge hne of the vehicle and the discharge point, nei- tal hostilities which make such valve operation :spe- 
iher of them address the problem of valve control since cially onerous for the weak, elderly and disabled. It also 
both ofthese inventions continue to use manually oper. overcomes the problems and obstacles encountered 
ated valves to open and close the discharge lines. 45 with the self-contained electromechanically operated 
n ^^^^l !ofiy;!;-^f • ^'214,324 and Perez U.S. valves found in the prior an, especially the inability to 
Pat. No 4,693,447 disclose waste dump valves that are convert an existing manual valve to a mechanical valve, 
elecincally controlled for use in aircraft and railroad the inability to set the valve to any position including 
cars respectively. Hilde, Jr. U.S. Pat. No. 3,375.025 is fully opened or closed, and the necessity for unneeded 
directed to a pneumatic valve mechanism for use with a 50 or prolonged operation under certain conditions that do 
mobil system for cvacuatmg and recharging portable not justify such operation and serve only to add to the 
commodes. , ^ ^ . cost of operation, reduce the operational life time, and 

Picrson U.S. Pat- No. 3,941,349 is directed toward the increase the risk of electrical short or fire, 
development of electromechanically actuated gate The present invention consists of a hydrauHc device 
valves. Pierson's mventions, however, have several 55 that is connected to the gate of a gate valve for the 
shortcomings and problems. First, all of Pierson's purpose of opening and closing the valve. The inven- 
mechanisms for controlUng the gate valve are contained tion can be used to convert existing manual gate valves 
within the housing of the gate valve itself. As such, it is to hydraulically operated valves without removing the 
not possible to convert an existing manual valve to a existing valve from the drainage line of the recreational 
mechanically operated device. All the vehicle owner 60 vehicle (RV). Because it can be mounted on the existing 
CM do is to remove the manual valve and replace it valve or drainage line, it can be readily removed for 
with one of Pierson's electromechanically operated repair or replacement without the need to remove the 
valves. Further if the electromechanical mechanism of gate valve from the drainage line. Although the device 
the Pierson valve breaks down, it is impossible to repair can be installed within the gate valve housing, it is pref- 
ii with out removing it from the drainage line— a pro- 65 erable not to do so for the above mentioned reasons, 
cess which requires replacement of a portion of the Various additional features of the invention allow the 
drainage lines in addition to the repair or replacement of gate valve to be stopped at any position between fully 
the valve itself. opened and fully closed so as to adjust the volume of 
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discharge fonn the holding system. The invention uses hydraulics can be disconnected by means of a locking 
energy only in moving the valve from one position to pin or other such quick disconnect type feature. When 
another. No energy or power is required to hold the the hydraulics are disconnected, a handle can be at- 
valve in any desired position and thus the valve will tached to the gate rod of the gate valve so as to manu- 
remain in the selected position even when power is lost. 5 ally operate the valve. 

The invention can be disconnected from the valve to Finally, it is desirable to know the^pNcSiticSrortfie^ 
allow for manual operation of the valve to any position within the valve. This can be achieved by providing a 

should the device ever fail or power be lost. The valve sensing and indicating mechanism..for,determining..thc 

can be operated from remote locations, typically from position of the gate within the gate valve. The sensing 
within the RV and from a control panel located on the 10 mechanism is typically a switch responsive to the posi- 
exterior of the RV preferably in the area of the drainage tion of the gate while jhe_ indicating j^^^ 
discharge. The invention can also be provided with an visual indicating means such as a light or dTal, or an 
indicator such as a light, buzzer, or dial to indicate the audible means such as a buzzer or bell, 
position of the gate valve. Another aspect of the invention is a means for exter- 

The invention is not limited to RVs but can be used in 15 nally mounting a gate valve hydraulic control device, 
any vehicle having holding tanks where it is desirable to preferably a hydraulic control device, on either the gate 
control the opening and closing of the drainage line valve or the drainage line. This aspect of the invention 
from the holding tanks. consists of a support plate and a means for fastening the 

In one basic form, especially useful for opening, clos- support plate to the drainage line or the external portion 
ing, or holding a holding tank gate valve in any position 20 of the gate valve housing. In its simplest form, the fas- 
where the gate valve is located in a passage connected tening means can simply be one or more U-bolts that 
to a holdmg tank of a recreational or similar type vehi- pass around the drainage line and pass through aligning 
cle, the invention consists of a hydraulic cylinder that holes in the support plate where they are fastened to the 
has a cylindrical housing with a hydraulic rod project- support plate by means of bolts. For additional stability, 
mg from the center of one end, a way or means for 25 a saddle piece conforming to the drainage line can be 
connecting the hydraulic rod to the gate of the gate secured to the U-bolt after it passes around the drainage 
valve and a means for controlling the movement of the line by means of bolts and then the support plate bolted 
hydrauhc rod into and out of the hydraulic cylinder on to the projecting ends of the U-bolts. 
housing. Typically, the means for controlling the move- In another embodiment, rather than using the saddle 
ment of the hydraulic rod into and out of the housing is 30 piece after the U-bolt passes around the drainage line, 
a hydraulic pump for pumping hydraulic fluid into and the support plate may have on its under surface one or 
out of the housing so as to cause the hydraulic rod to more projecting tangs having a surface conforming to a 
move mto or out of the housing. A motor is used to portion of the circular surface of the drainage pipe. In 
operate the hydraulic pump and is, in turn, controUed this embodiment, the support plate rests on the drainage 
by a switch device. Generally, an electrical motor and 35 line as a result of the downward projecting tangs that 
an electrical switch are preferred, however, it is to be conform to the drainage line and the U-bolt passes 
understood thai there are other means for operating around the drainage line up through the apertures in the 
hydraulic pumps such as a hydraulic motor and that support plate and are bolted to the upper surface of the 
such a device can be operated by vacuum or air pres- support plate. 

sure switching devices. 40 In another embodiment, a suitable slot can be fonned 

A valve can be placed in the hydraulic line for main- in the downward projecting tang that conforms to the 
taining the amount of hydraulic fluid in the hydraulic drain line and a hose-type clamp passed there through 
cylinder so as to control the position of the gate within and secured around the drainage line. The downward - 
the gate valve. The opening and closing of this valve projecting tang that partially conforms to the drainage 
can be controUed by a suitable means such as a solenoid. 45 line curvature can also be extended sideways (outward) 
The motor that is used to move hydraulic fluid into beyond the support plate and the hose clamp passed 
and out of the hydraulic cylinder is preferably a revers- around both the projecting tang and the drainage line 
ing motor. When a reversing motor is used, the switch- and fastened around both. 

ing means for controUing and operating the motor In all of these con^lgu^ations.- it .is^ ta bc-lmderstood-- 
should be capable of operating the motor in either a 50 that preferably two U-bolts are used and that they are 
forward or reverse direction. It is desirable to the* located on both sides ofthe gate valve housing and that, 
switching means for controlling the operation of the if more than one downwardly projecting tang is used, 
motor to be placed at two or more remote locations. they are located in such a fashion so that the gate valve 
For example, it is desirable to have one control means housing can rest between the projecting tangs. It is also 
such as a switch panel located within the recreational 55 to be understood that the U-bolt can pass around the 
vehicle so that one does not have to leave the recre- drainage line or around the circular boss that is part of 
ational vehicle to control the opening and closing of the the gate valve housing that receives the drainage line 
gate valve. A second desirable location for the motor A hydraulic cylinder that consists of a cylindrical 
switching or control means is on a panel located on the housing with a hydraulic rod projecting from one end is 
outside ofthe vehicle near the point of discharge ofthe 60 attached to the support plate by suitable means. Such 
drainage system. In such a location, the user of the RV means can consist of two upwardly projecting, support 
can monitor the discharge operation into the sanitary plate tangs with aligning holes. The tangs are positioned 
^^^5* so as to receive a boss on one end of the cylinder hous- 

It IS also desirable that the hydraulic means for oper- ing that has an aperture in it so that the apertures in the 
atmg the gate valve be capable of being disconnected 65 tangs and the aperture in the boss align so as to receive 
from the gate valve so as to operate the gate valve in the a pivot pin. The pivot pin is locked into place by any 
event of loss of power or energy with which to operate suitable means including a forced fit into the apertures 
the hydraulics of this invention. In such a case, the in the tangs or a head at one end of the pivot pin, too 
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large to pass through the tang apertures and a cotter 
pin, nut or other suitable attaching means at the other 
end. 

A pivot arm with a first and a second end and a pivot- 
ing means between the two ends is secured to the pro- 5 
jecting end of the hydraulic rod. In a simple version, the 
projecting end of the hydraulic rod and the first end of 
the pivot arm have aligning holes through which a 
pivot pin is passed and locked into place by means of a 
cotter pin or other suitable means. In a preferred and 10 
more stable version, the pivot arm has two legs that 
project from the first end with each leg having an align- 
ing hole through it. The end of the hydraulic rod also 
has a hole in it and the end of the hydraulic rod is re- 
ceived between the legs of the pivot arm so that the 15 
holes in the legs of the pivot arm and the hole in the end 
of the hydraulic rod align so as to receive a pivot pin 
that is suitably secured. 

The other end of the pivot arm is suitably secured to 
a control rod of the gate valve. This control rod is 20 
joined at one end to the gate of the gate valve and at the 
other end to the second end of the pivot arm. The sec- 
ond end of the pivot arm is secured to an end of the 
control rod by means of a collar that passes around the 
control rod and has a projecting tang to receive the 25 
second end of the pivot arm. The pivot arm and the tang 
of the collar have suitable aligning apertures for receiv- 
ing a pivot pin through them. The pivot pin is secured 
by means of a locking pin. By removing the locking pin 
and pivot pin, the control rod is capable of being discon- 30 
nected from the hydraulic mechanism of this invention. 
The collar can be secured on the end of the control rod 
by means of other collars that are securely attached to 
the control rod by means of set screws or other locking 
devices and are positioned on either side of the tanged 35 
collar. Alternatively, the tanged collar can itself have a 
set screw for locking it to the control rod. 

The invention further consists of a means for securing 
the pivoting means of the pivot arm to the suppon plate. 
This is accomplished by providing a connecting plate 40 
that is attached at one end to the pivot means of the 
pivot arm and at the other end to a tang projecting from 
the support plate. Both ends of the connecting plate are 
attached to the tang and to the pivot arm by means of a 
pivot pin and suitable fastening means for the pivot pin. 45 

As discussed previously, the hydraulic cylinder is 
operated by means of hydraulic fluid, a method or 
means for pumping the hydraulic fluid into or out of the 
cylinder or both, such means being a motor, preferably 
a reversing motor, a control means for controlling the 50 
motor, hydraulic valves in the hydraulic line for con- 
trolling the amount of hydraulic fluid in the cylinder 
and as a result, the position of the gate in the gate valve, 
and means for controlling the hydraulic valve such as a 
solenoid. 55 

The foregoing and other advantages of the invention 
will become apparent from the following disclosure in 
which one or more preferred embodiments of the inven- 
tion are described in detail and illustrated in the accom- 
panying drawings.. It is contemplated that variations in 60 
procedures, structural features and arrangement of 
parts may appear to a person skilled in the art without 
departing from the scope of or sacrificing any of the 
advantages of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a panial perspective and schematic view of 
a vehicle embodying the present invention. 



FIG. 2. is a plan view of an embodiment of the valve 
operating mechanism of the present invention, 

FIG. 3. is a cross-sectional view of the invention 
disconnect means along line 3 — 3 of FIG. 2. 

FIG, 4 is a schematic diagram of the electrical and 
hydraulic system of this invention. 

FIG. 5 is a plan view of an alternate method for at- 
taching the support plate to the valve. 

FIG. 6. is a cross sectional view of the suppon plate 
securing means along line 6 — 6 of FIG. 5. 

FIG. 7 is a plan view of an alternate embodiment of 
the valve operating mechanism of the present invention. 

In describing the preferred embodiment of the inven- 
tion which is illustrated in the drav^ngs, specific termi- 
nology is resorted to for the sake of clarity. However, it 
is not intended that the invention be limited to the spe- 
cific terms so selected and it is to be understood that 
each specific term includes all technical equivalents that 
operate in a similar manner to accomplish a similar 
purpose. 

Although a preferred embodiment of the invention 
has been herein described, it is understood that various 
changes and modifications in the illustrated and de- 
scribed structure can be affected without departure 
from the basic principles that underlie the invention. 
Changes and modifications of this type are therefore 
deemed to be circumscribed by the spirit and scope of 
the invention, except as the same may be necessarily 
modified by the appended claims or reasonable equiva- 
lence thereof. 

DETAILED DESCRIFHON OF THE 
INVENTION AND BEST MODE FOR 
CARRYING OUT THE PREFERRED 
EMBODIMENT 

FIG. 1 is a perspective view showing the general 
arrangement of the components of this invention in a 
recreational vehicle (RV) 6 shown in phantom. It is to 
be understood that the invention is not limited to RVs 
but, in fact, could be used in any mobile vehicle where 
it is necessary or desirable to have one or more holding 
tanks and to periodically discharge such holding tanks. 

Waste water from toilets (water dosets; not shown) is 
discharged into a waste water holding tank 2 while gray 
water from sinks, showers, and bath tubs (not shown) is 
discharged into a gray water holding tank 4. The dis- 
charge line 12 from the gray water tank is typically 
connected to the discharge line 8 from the waste water 
holding tank 2. Discharge line 8 has a cap 14 at its end 
to prevent inadvertent discharge into the environment. 
Manual gate valves 16 and 18 are incorporated into 
discharge or drain line 8 and discharge or drain line 12 
to control the flow of waste water and gray water from 
the holding tanks 2 and 4, respectively. 

In normal operation, the cap 14 is removed from the 
end of the discharge line 8 and connected to the sanitary 
sewer by means of a flexible pipe or other connecting 
means(not shown). The waste water holding tank is first 
discharged by opening gate valve 16. After the waste 
water holding tank 2 has been discharged, gate valve 16 
is closed and the gray water holding tank 4 is dis- 
charged by opening gate valve 18. The gray water 
holding tank 4 is discharged after the waste water in 
order to rinse the flexible pipe or other connecting 
means. Gate valves 16 and 18 are then closed and the 
end cap 14 replaced on discharge line 8. 

As can be seen in FIG. 1, gate valves 16 and 18 are 
typically located below and toward the center of the 
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RV 6. As such, the operator must kneel or otherwise thereto. The U-clamp 26 can pass around the circular 

position him or herself under the vehicle to open manu- boss 22 or around the""drainage" piper84rT^r'thne^ 

ally gate valves 16 and 18. Such a position is particu- poses of this description the circular boss 22 is consid- 

larly uncomfortable and insecure at night and strange ered to be a part of the gate valve 16. 
surroundings especially when accompanied by biting 5 In another embodiment of the device (not shown), 

insects and drenching rain. Such a position can be par- the support plate tang 36 can have a slot through it 

ticularly unpleasant should the flexible pipe or other capable of receiving a hose clamp. The hose clamp is 

means for connecting drainage pipe 8 to the sanitary passed through the slot and around the circular boss 22 

sewer come lose during the discharge of waste water or the drainage pipe 8 so as to secure the suppon plate 

from holding tank 2. 10 36 to the drainage line 8 or the circular boss 22 thereby 

This invention eliminates the need for manual opera- eliminating the U-bolts 26. It is also possible to extend 
tion of gate valves 16 and 18 by providing hydraulic the support tang 36 outward (sideways) beyond plaie 32 
mechanisms 20 and 10. These mechanisms are essen- and pass a clamp or other securing means around the 
tially similar in nature except for the fact that they are of projecting tang 36 and the drainage line 8. For the pur- 
different sizes to accommodate the difierent sized gate 15 poses of this invention, these and alternate fastening 
valves found in the different sized waste water and gray means are considered to be equivalent, 
water lines. The hydraulic mechanism is connected to a In yet another embodiment shown in FIGS. 5 and 6, 
hydraulic pump, motor, and other control devices indi- it is possible to secure the support plate with one or 
cated schematically by the numeral 60 in FIG. 1. The more downwardly projecting tangs 33,35, and 37 that 
hydraulic mechanisms 10 and 20 are connected to the 20 are secured directly to the gate valve 16 rather than to 
hydraulic center 60 by means of hydraulic lines 58 and the circular boss 22 or drainage line 8. The downward 
5^- projecting tangs 33. 35 and 37 are fastened to the gate 

Typically, the switch means 80 is located within the valve 16 by means of suitable fasteners such as nuts 31 

recreational vehicle 6 while switch means 90 is located and bolts 39 passing through the gate valve 16. 
on the outside of the recreational vehicle 6 in such a 25 In FIG. 2, the support plate 32 has a hydraulic cylin- 

position so as to allow the user to observe the drainage der tang 38 attached to it by means of suitable fasteners 

of the tanks into a sanitary sewer. Switch means 80 has such as machine screws 40. The hydraulic cylinder 42 is 

a switch 82 for controlling hydraulic means 10 and comprised of a cylindrical housing 44, a hydraulic rod 

switch 84 for controlling hydraulic mechanism 20. 46 that projects out of the center of one end of the 

Switch means 90 has a switch 92 for controlling hydrau- 30 cylindrical housing 44 and a hydraulic cylinder boss 

lie mechanism 10 and switch 94 for controlling hydrau- (tang) 48 that is secured to or a part of the hydraulic 

Kc mechanism 20. Switch means 80 also has an indicator cylinder housing 44 at the end opposite the hydraulic 

light 86. to indicate the position of gate valve 18 and rod 46. The hydraulic cylinder housing boss 48 has an 

indicating means 88 for indicating the position of gate apenure through it and is attached to the hydraulic 

valve 16. 35 cylinder tang 38 by pivoting means such as a pivot pin 

By placing hydraulic mechanisms 10 and 20 on gate 50. The pivot pin passes through the apertures of the 

valves 16 and 18. it is possible to discharge the waste hydraulic cylinder tang and the hydraulic cylinder 

water from tanks 2 and 4 either reihotely from within housing tang and is suitably secured by suitable means 

the recreational vehicle 6 or from a position on the such as, for example, by an enlarged head at one end of 

outside of the RV 6 so as to observe the discharge from 40 the pivot pin 50 and a securing pin at the other end of 

the tanks. Such hydraulic mechanisms completely elimi- the pivot pin 50. The hydraulic cylinder 42 also has a 

nate the need to crawl under the RV to open gate valves hydraulic line 52 that allows for the admission and re- 

16 and 18. lease of hydraulic fluid into and out <5f the hydraulic 

FIG. 2 is a front elevational view showing the details cylinder 42. 
of the operation of the hydraulic mechanism 20. The 45 A pivot arm 54 has a first end 56 and a second end 58. 

gate valve (gate valve housing) 16 has a circular boss 22 The first end 56 is secured to the hydraulic rod 46 by 

for receiving an end of the discharge line 8. The drain- means of suitable aligning apertures in the hydraulic rod 

age line 8 is joined to the circular boss 22 of the gate 46 and the end 56 of the pivot arm 54 and a pivoting 

valve 16 by suitable means such as a plastic cement. The means such as a pivot pin 62. The second end 58 of the 

gate valve 16 has a control rod 24 that is attached to the 50 pivot arm 50 is secured to the control rod 24 of the gate 

gate 21 of the gate valve and projects from the gate valve 16 by means of a collar 64 that has a tang 66 

valve 16 so as to conuol the movement of the gate by having an aperture in it that aligns with an-aperture-in— 

being pushed into or pulled out of the gate valve 16. the second end 58 of the pivot arm 54. A pivot pin 68 is 

In the embodiment shown in FIG. 2, a clamp 26 is passed through the apertures in the second end 58 of the 

passed around the circular boss 22. A saddle member 28 55 pivot arm 54 and the collar tang 66 and secured b.: 

is then placed on the U-clamp and the U-clamp firmly suitable means such as an enlarged head at one end of 

bolted to the circular boss by means of nuts 30. Two the pivot pin 68 and a securing pin such as a cotter or 

U-clamps are used on each side of gate valve 16. A locking pin at the other end. The collar 64 may be se- 

support plate 32 having appropriate aligning apertures cured to the control rod 24 by means of circular collars 

therethrough to receive the ends of the U-clamp 26 is 60 70 and 72. Collar 70 is secured to the control rod 24 by 

then placed on the ends of the U-clamp 26 and firmly means of a set screw 74. As seen in FIG. 3. collar 72 is 

secured to the U-clamp by means of nuts 34. secured to the control rod 24 by means of aligning aper- 

In an alternate and preferred embodiment shown in tures that pass through both the collar 72 and the con- 

FIG. 7, the saddle member 28 is replaced by a down- trol rod. A securing pin 76 passes through the apertures 

wardly projecting tang 36 that generally conforms to 65 and secures the collar in place. Using this means of 

the outer surface of the drainage line 8 or the circular attachment, the pin 76 can be readily removed thereby 

boss 22. In FIG. 5, the U-clamp 26 passes directly releasing the collar 72 from the control rod 24 and 

through the ^ertures in support plate 32 and is bolted allowing the collar 64 to the removed from the control 
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rod 24 in those instances where power is lost or the user 166 to withdraw hydraulic fluid from hydraulic cylin- 

is otherwise unable to control the hydraulic mechanism der 180 and return it reservoir 166 thereby causing 

in its usual fashion. In such an instance, a handle 202 hydraulic cylinder rod 182 to be withdrawn into the 

(FIG. 7) can be secured to control rod 24 and the gate hydraulic cylinder 180 thereby opening gate valve 16. 

valve 16 manually operated. Alternatively, collars 70 5 The position of the gate 21 in the gate valve 16 can be 

and 72 may both be secured to control rod 24 by means shoNvn by means of indicator lights 188 and 190, each 
ofsetscrews with the second end 58 of the pivot arm 54 being used with a separate hydraulic cylinder. The 

being released from collar tang 66 by removing the indicator lights 188 and 190 are used in conjunction 

securing pin (a pin such as pin 76 shown in FIG. 3) from with contact switches 192 and 194, respectively. As 

the pivot pin 68 and removing pivot pin 68. 10 illustrated, the contact switch would normally cause the 

Returning to FIG. 2, the pivot arm 54 is secured to lights 188 and 190 to be in the "on** position when the 

the support plate 32 by means of a connecting plate 130. gate valve is open such as is shown in FIG. 2. Wheii the 

The connecting plate 130 is secured to the pivot arm 54 pivot-arm contact plate 148 disengages from switch 142 

by means of aligning apertures in the pivot arm and a as when the gate is in the opened position, switch 142 is 

first end 134 of the connecting plate 130. The apertures 15 closed causing current to flow and the indicator light to 

are secured with a pivot pin 132 and means for securing be activated. 

the pivot pin within the apertures. The second end 136 In FIG. 4, cylinder rods 182 and 186 relate to cylin- 

of connecting plate 130 is secured to the support plate der rod 46 in FIGS. 2 and 7, switches 154 and 172 relate 

tang 138 by means of aligning apenures that receive a to switches 82 and 84 or 92 and 94 in FIG. 1, Ughts 188 

pivot pin 140 which is suitably secured. 20 and 190 relate to lights 86 and 88 in FIG. 1. and 

A switch 142 is secured to the gate valve 16 by means switches 192 or 194 relate to switch 142 in FIGS. 2 and 

of an attaching arm 144 that is secured to the gate valve 7. 

16 by means of a machine screw 146. As the pivot arm FIG. 7 illustrates some additional refinements that 

54 moves the gate valve rod 24 into the closed position, may be incorporated into this invention. Tang 204 rests 

the pivot ann contact flange 148 makes contact with 2S on the edge ofgate valve 16 to provide additional stabil- 

switch 142 causing an indicator light 88 to be turned ity and ease of assembly when mounting the hydraulic 

either on or off. Preferably, the light is off when the mechanism 20 on the drainage line 8 or circular boss 22. 

gate 21 is in the closed position and comes on as the Switch tang 206 (see also FIGS. 5 and 6) provides a 

pivot arm contact flange 148 disengages switch 142 as convenient mounting location for switch 142. For addi* 

the gate 21 is opened. 30 tional mechanism stability, a clevis can be formed at the 

FIG. .4 illustrates the hydraulic and electrical control first end 56 of the pivot arm 54 so that the legs 208 of the 

system by which the hydraulics are operated. Typi- clevis receive the end of the hydraulic rod 46 between 

cally, the electrical system operates off of the recre- them. Tang 210 can be cast as an integral part of support 

ational vehicle 6 battery 152. Hydraulic cylinder 170 is plate 32. In addition, a pair of tangs 210 can be provided 

operated by switch 154 while hydraulic cylinder 180 is 35 so as to receive the bydrauhc cylinder tang 48 between 

operated by switch 172. Switches 154 and 172 are three them. Tang 212 may also be cast as an integral pan of 

position switches such as a rocker-type switch that is suppon plate 32. A pair of tangs 212 may be used with 

disconnected in its center or second position. a pair of connecting plates 130 that are placed on each 

In the first position of switch 154, motor 156 is acti- side of pivot arm 54. When a pair of connecting plates 

vated by closing the circuit to electrical connector 158. 40 130 are used, bosses 214 cast as a pan of pivot arm 54 (or 

Solenoid 160 is also activated through electrical con- separate sleeves) are used so that a sufficient distance is 

Hector 162. Solenoid 160 causes valve 164 to open. With provided between plates 130 so that they do not contact 

. valve 164 open, the motor 156 drives pump 166 which switch tang 206 or switch 142. 

causes hydraulic fluid to flow from reservoir 168 to the It is possible that changes in configurations to other 

hydrauhc cylinder 170 forcing the cylinder rod 186 out 45 than those shown could be used but that which is shown 

of the hydraulic cylinder 170. When switch 154 is set to if preferred and typical. Without depaning from the 

its third position, solenoid 160 is activated again open- spirit of this invention, various means of fastening the 

ing valve 164. Motor 156 is also activated but this time components together may be used, 

in a reversing mode which causes hydraulic fluid to be It is therefore understood that although the present 

returned from hydraulic cylinder 170 through the pump 50 invention has been specifically disclosed with the pre- 

166 and into reservoir 168 thereby causing the hydraulic ferred embodiment and examples, modifications to the 

rod 186 to be withdrawn into the hydraulic cylinder design concerning sizing and shape may be apparent to 

170. those skilled in the an and such modifications and varia- 

Switch 172 is shown in its second or disconnect posi- tions are considered to be within the scope of the inven> 

tion with solenoid 174 in the closed position. When such 55 tion and the appended claims, 

switch 172 is moved to its first position, solenoid 174 What is claimed is: 

causes valve 176 to open as a result of a connection 1. An external hydraulic device for operating a gate 

through connector 178. In the first position, motor 156 valve in a drainage line of a holding tank of a recre- 

is caused to operate in a forward position, causing pump ational vehicle comprising: 

166 to pump hydraulic fluid from reservoir 168 through 60 a. a support plate; 

valve 176 into hydraulic cylinder 180 causing hydrauhc b. means for fastening said suppon plate to said drain- 
cylinder rod 182 to move out of the hydraulic cylinder age line 

180. When switch 172 is allowed to return to its open c. a hydraulic cylinder comprising a housing and a 

position, solenoid 174 closes valve 176 thereby main- hydraulic rod; 

taining fluid in hydraulic cylinder 180 and the rod 182 in 65 d. means for attaching said hydraulic cylinder hous- 

a fixed position. When the switch 172 is moved to its ing to said suppon plate; 

third position, the solenoid 174 opens valve 176 and the e, a pivot arm having a first and second end and a 

motor 156 operates in a reverse manner causing pump pivoting means therebetween: 
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f. means for securing said pivot arm at said first end to 13, The hydraulic device for operating a gate valve 
said hydraulic rod; according to claim 11 wherein said electric motor is a 

g. means for securing said pivot arm at said second reversing motor. 

end to a control rod of said gate valve; 14. The hydfauliclievicF^fSliperating' 

h. means for securing said pivoting means of said ^ according to claim 13 further comprising- a -control 



pivot arm to said support plate; and valve for controlling the amount of hydraulic fluid in 

L means for operating said hydraulic cylinder. said hydraulic cylinder so as to hold the gate valve in 

2. The hydraulic device for operating a gate valve any position. 

according to claim I wherein said means for fastening 15. The hydraulic device for operating a gate valve 

said support plate to said drainage line is a U-bolt pass- according to claim 14 further comprising a solenoid for 

ing around said drainage pipe and passing through opening and closing said hydraulic fluid control valve 

aligning holes in said support plate with means for at- and switch means for operating said solenoid, 

taching said U-bolt to said support plate. 16. The hydraulic device for. operating a^atejvalvje 

3. The hydraulic device for operating a gate valve according to claim 1 further , comprising --indicating- 

according to claim 2 wherein said means for attaching means for indicating a position of said gate valve, 

said U-bolt to said support plate is a nut. 17. The hydraulic device for pp^^^^^ 

4. The hydraulic device for operating a gate valve according to claim fiirther comprising a disconnect 
according to claim 1 with said support plate further means whereby said hydraulic cylinder is disconnected 
compromising a downwardly projecting support tang .q ^^^^ S**^ valve for manual operation of said gate 
having a surface conforming to a portion of said drain- valve. 

age line. 18. A hydraulic device for opening, closing or hold- 

5. The hydraulic device for operating a gate valve tt^S ^ holding-tank gate valve in any position wherein 
according to claim 1 wherein said means for attaching said gate valve is located in a passage connected to a 
said hydraulic cylinder to said support plate is a pivot- 25 folding tank of a recreational vehicle and comprising: 
ing means. a. a hydraulic cylinder comprising a„hQusing . and. a. 

6. The hydraulic device for operating a gate valve hydraulic rod projecting therefrom; 
according to claim 5 with said pivoting means compris- means for connecting said hydraulic rod to a gate 
ing a tang extending upward from said support plate of said gate valve; and 

with as aperture therein arranged so as to align with an 30 ^* hydraulic means for controlling the position of said 

aperture in a boss at an end of said hydraulic cylinder so hydraulic rod into or out of said hydraulic cylinder 

as to receive a pivot pin therethrough. comprising a hydraulic pump for pumping a fluid 

7. The hydraulic device for operating a gate valve of said hydraulic cylinder housing so as 
according to claim 1 with said means for securing said to cause said hydraulic rod to move into or out of 
pivot arm to said hydraulic rod comprising an apenure 35 cylinder housing. 

in said first end of said pivot arm aligning with an aper- hydraulic device for opening, closing or 

ture in an end of said hydraulic rod so as to receive a folding a holding-tank gate valve in any position ac- 

pivot pin therethrough. cording to claim 19 with said means for controlling the 

8. The hydraulic device for operating a gate valve Position of said hydraulic rod into or out of said hydrau- 
accordmg to claim 1 with said means for securing said 40 cylinder further comprising: 
pivot arm to said suppon plate comprising: * ^or operating said hydraulic pump and 

a. a pivot arm tang projecting from said support plate ^' ^^"^^ tneans for operating said motor, 
and having an aperture therein; hydraulic device for opening, closing or 

b. a pivot plate having a first and a second end with ^'olding a holding-tank gate valve in any position ac- 
said first end having an aperture therein aligning ^o^d^ng claim 19 with said means for controlling the 
with said pivot arm tang aperture so as to receive a Position of said hydraulic rod into or out of said hydrau- 
pivot pin therethrough and said second end of said cylinder further compnsmg a valve for maintaining 
pivot plate pi votally joined to said pivoting means ^^f.^'"^ amounts of hydraulic fluid in said hydraulic 
of said pivot arm. ^ ^ , 

9. The hydraulic device for operating a gate valve ^ v fj* ^^Mraulic device for opening, closmg or 
according to claim 8 with said pivoting means of said il""^ ? hold-tank gate valve m any position accord- 
pivoting arm comprising an aj^nure formed in said ^,Ih° with sa,d means for controlling the 
pivoting arm and aligning with^ aperture in said sec- °[ r"^*^ ^y^''"" 
ond end of each said pivot plate so as to be pivotally « ^'^.^^V^^nder further com^ a solenoid for operating 
joined thereto by meaAs of a pivot pi^ ^ said hydraulic flmd mmnt^^^^ valve. 

10. The hydraulic device for operating a gate valve JLV^S^^^^^ if^^ ^P^^"^^^ °^ 
according to claim 1 with said m^s for operating said i^ift'^^ ""^v" ^^'^^^^ 
hydraulic cylinder comprising a hydraulic pump con- Zf^^ ' '""^'"'''^ 

according to claim 10 wherein said means for operatmg means for operating said motor in either a forward or 

said hydraulic pump is an electric motor and switch reverse direction lorwaro or 
me^ for operating said motor. 65 24. The hydraulic device for opening, closing or 

12. The hydraulic device for operatmg a gate valve holding a holding-tank valve in any position according 

according to claim 11 with said switch means compris- to claim 19 with said switch means comprising meant 

mg a switch located at a remote site. for operating said motor from a remote location 
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25. The hydraulic device for opening, dosing or 
holding a holding-tank gate valve in and position ac- 
cording to claim 18 further comprising a disconnect 
means whereby said hydraulic cylinder can be discon- 
nected from said gate valve for manual operation of said S 
gate valve. 

26. The hydraulic device for opening, closing or 
holding a holding-tank gate valve in any position ac- 
cording to claim 18 further comprising an indicating 
means for showing the position of said gate valve. 10 

27. The hydraulic device for opening, closing or 
holding a holding-tank gate valve in any position ac- 
cording to claim 2€ wherein said indicating means is a 
light. 

28. An external hydraulic device for operating a gate IS 
valve in the drainage line of a holding tank of a recre- 
ational vehicle comprising: 



180 

14 

a. a suppon plate; 

b. means for fastening a support plate on the outside 
of a housing of said gate valve; 

c. a hydraulic cylinder comprising a housing and a 
hydraulic rod; 

d. means for attaching said hydraulic cylinder hous- 
ing to said suppon plate; 

e. a pivot arm having a first and a second end and a 
pivoting means therebetween; 

f. means for securing said pivot arm at said first end to 
said hydraulic rod; 

g. means for securing said pivot arm at said second 
end to a control rod of said gate valve; 

h. means for securing said pivoting means of said 
pivot arm to said suppon plate; and 

i. means for operating said hydraulic cylinder. 

• * • • • 
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[57] ABSTRACT 

This is a drain hose for a tank such as on a floor scrub- 
bing machine and a means for attaching it to the tank. 
When not in use the hose is stored inside the tank, where 
it is protected from damage such as may occur to exter- 
nally stored hoses. When it is to be used the hose is 
pulled from the tank and extended to a suitable site such 
as a floor drain and the contents of the tank are emptied 
through it After use the hose may be pushed back into 
the tank again. The means for attaching the hose to the 
tank may include a cover over an opening in the tank 
which is amply large to permit cleaning out the tank. 

11 Oaims, 4 Drawing Sheets 
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TELESCX)PIC DRAIN HOSE 

This is a contiiiiiation of copending application Ser. 
No. 07/642,654 filed on Jan. 17, 1991 now abandoned. S 

BACKGROUND OF THE INVENTION 

It is often necessary to empty a tank by connecting a 
dxain hose to it and running tibat hose to a floor drain or 
other acceptable drain nte. An example of where this 10 
occurs migitt be in connection with the use of a floor 
scrubbing madiine such as is found in U.S. Pat No. 
3,016,310. Such scrubbers carry tanks for holding clean 
scrubbing solution before it is applied to a floor and 
soiled solution picked up from a floor that has been 15 
scrubbed. A problem sometimes arises as to where to 
store a drain hose between uses, and in floor scrubbers 
this has been espedaUy true. There seems to be no good 
place to put them. In the past they have been secured to 
the outside of the machine with spring clips» but the 20 
clips get bent out of shape easily and the hoses are sub- 
ject to damage from bumping nearby objects as the 
machine moves around. Commonly one end of a hose is 
permanently attached to a drain fitting at the bottom of 
a tank and for storage its free end is elevated above the 25 
liquid level in the tsmk to prevent dribbling out of the 
end of the hose between uses. In the case of soiled 
scrubbing solution recovered from a floor the sus- 
pended dirt in the liquid tends to settle in the bend 
where the hose curves upward and the hose may be- 30 
come plugged. Then a steel rod pushed into the hose to 
clear it may punch a hole in it In general it has been a 
situation begging for improvement. 

SUMMARY OF THE INVENTION 35 

The invention comprises a drain hose for a tank, a 
means of storing it within the tank between uses, and a 
means for pulling it out when it is desired to drain the 
tank. The hose has a suitable diameter for draining the 
related tank in a reasonable time into a suitable drain 40 
site, e.g. a floor drain. It is made of a flexible material 
such as vinyl, and has a smooth outer surface. The tank 
has a round drain opening at the bottom of a side wall 
which is large enough to pcnait cleaning out the tank. 
The drain opening has a cover with a hole in it that is 45 
fitted with a resilient circular seal which matches the 
outside diameter of the hose. The hose may be pushed 
through this seal into the tank for storage, or pulled out 
for use, without leakage around the hose. Means are 
provided to stop the hose travel when it has been pulled SO 
out to its maximum distance, and means are provided to 
secure the hose from being inadvertently pulled out 
when it is stored inside the tank. A closure is also pro- 
vided for closing off the free end of the hose while it is 
instorageorisbeingpulledoutdf the tank to a desired 55 
position at a drain site such as a floor drain. At that time 
it can be; opened by opening the closure, which may be 
an end cap or optionally a valve on the end of the hose, 
to drain the tank. The invention solves the problem of 
where to store the hose and protects it against damage 60 
while in storage. There is no upward curvature of the 
hose in storage, so dirt does not tend to collect in it, and 
therefore problems associated with cleaning it are 
avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a floor scrubbing 
machine which makes use of the present invention. 
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FIG. 2 isa vertical section taken through a tank out- 
let and drain hose with the hose in retracted or storage 
position. 

FIG. 3 is a vertical section similar to FIG. 2 but with 
the hose in extended or use position. 

FIG. 4 is a vertical section similar to FIG. 2 showing 
an alternative construction of the invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 

FIG. 1 shows an industrial floor scrubbing machine, 
commonly referred to as a scrubber, and generally des- 
ignated by the number 10. It utilizes the present inven- 
tion, which wOl be described in deuil. In all other re- 
spects, however, it may be a conventional scrubber. It 
has a frame 12 which supports the various machine 
components. It is supported by a single front wheel, 
partiiaJly shown at 14, which is powered and steerable. 
Two rear wheels 16 (only one shown) support the rest 
of the weight. It may be powered by batteries and elec- 
tric motors. Clean scrubbing solution is carried in a 
solution tank 22 and dispensed to the floor while a scrub 
head 18 mounted amidships provides two powered 
rotating scrub brushes which do the actual work of 
scrubbing the floor. A vacuum pickup squeegee 20 
removes soiled scrubbmg solution from the floor and 
deposits it in a recovery tank 24 for later disposal. 

Tanks 22 and 24 are preferably made of plastic, and 
may be rotationally molded. Means are provided at the 
rear of the machine to drain both tanks, and these means 
are the subject of this patent There are two tank drains, 
shown generally at 26 and 28. Drain 26 connects to and 
drains the solution tank 22. Drain 28 connects to and 
drains the recovery tank 24 through an extended por- 
tion of tank 24 shown in dotted outline as 24A. This 
extension is an integral part of recovery tank 24 which 
passes under a raised bottom portion of solution tank 22 
so that both drain ports may be located at the rear of the 
machine where they will be conveniently accessible. 

As explained earlier in the "Summary of the Inven- 
tion", the means which are provided for draining the 
tanks comprise flexible hoses which may be stored 
within the tanks when not in use, or pulled out when 
needed. As illustrated in FIG. 1, Uie drain hose for the 
recovery tank 24 is extended and the contents of tank 24 
are being drained into a floor drain 30. Also in FIG. 1 
the drain hose for the solution tank 22 is shown in its 
retracted or storage position. The hose is shown only in 
dotted outline in FIG. 1 because it is within the tank, but 
a detailed description will be given by reference to 
FIGS. 2 and 3. The two drains are essentially alike, and 
so only one will be described. We have elected the 
solution tank drain 26 for this. 

Referring now to FIG. 2, there is shown a typical 
tank which may be conridered to be the solution tank 22 
of the scrubber shown in FIG. 1. However, it could also 
be some other tank, for the invention is applicable to 
many tanks other than the one illustrated. A circular 
outiet port 32 is provided at the bottom of one side waU 
of the tank as an integral part of the tank. It has an inside 
diameter large enough to facilitate any cleaning out of 
the tank that may be required from time to time. In the 
scrubber application an inside diameter of about five 
inches was found to be adequate. The outlet port 32 has 
a square face 34 to receive a sealing gasket 36 and exter- 
nal threads 38 which may advantageously be of buttress 
form. These threads receive a screw-on tank cap 40, 
which holds the rest of the parts to the tank. 
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All insert cover 42 has a circular hose seal 44 inserted been replaced with a modified hose adapter 152 which 
into the round hole at its center and sealing gasket 36 is incorporates the body for a conventional plug valve. A 
snapped over its inner flange 46. Tank cap 40 is slipped new cover 157 with cover gasket 162 cemented into it is 
over insert cover 42 as shown and loosely secured with screwed to insert cover 42 to cover the entire area and 
o-ring48. 5 provide redundant protection against leakage when the 

Drain hose 50 may be made of extruded vinyl. It has hose is in stored position. This cover is removed for 
an inside diameter large enough to drain the tank in an tank draining. A person can then grasp hose adapter 152 
acceptable time. For the scrubber a 1.25-inch i.d. was and pull the hose out to the drain site. One can then 
adequate, and the o.d. was 1.73 inches. It is solvent grasp hinged valve handle 164, swing it clockwise 180 
bonded to hose ad^rter 52 which has lid gasket 54 10 degrees, and twist it to turn the valve plug 90 degrees 
snapped over its inner flange. Hose 50 is pushed from its portion as shown in FIG. 4. This will move the 
through hose seal 44 and hose clamp 56 is ti|^tened hole 16S in valve plug 166 from the position shown to a 
around it near its end. When the hose is in storage posi- position in line with the horizontal bore 174 of the valve 
tion as shown in FIG. 2 it is retained by drain hose cap body. The liquid wUl then drain out freely, and the 
57» and lid gasket 54 provides redundant assurance that 19 operator will not have had to put his or her hand in the 
there will be no leakage around the hose 50 in case hose stream. 0-rings 170 seal valve plug 166 in the transverse 
seal 44 should leak. bore of valve body 152 and retaining ring 172 retains the 

A closure is needed to close the end of the hose, and plug in the body after the manner of conventional plug 
hose cap 60 is one form of closure that may be used. An valves. Of course, it will be appreciated by anyone 
alternative form will be described later. Cap gasket 62 is 20 versed in the art that the valve arrangement described 
cemented to the inner surface of cap 60 and seals against here is only one of many different valves which could 
hose adapter 52 when hose cap 60 is screwed on tightly. be used to achieve the end. 

A flexible tether 58 has a hole at one end large enough With these and other variations in mind it is desired 
to snap over and fit loosely around the outer flange of that the inventive subject matter be unrestricted except 
hose adapter 52 and a small hole at the other end which 25 by the appended claims 

snaps over and fits loosely around a button at the center The embodiments of the invention in which an exclu- 
of hose cap 60. The tether 58 serves the dual functions sive property or privilege is claimed are defined as 
of loosely retaining drain hose cap 57 and preventing follows: 

hose cap 60 from being misplaced when it is removed to 1. A method of storing and using a flexible drain hose 
drain the tank. 30 for a liquid containing tank on a floor scrubber whereby 

The gaskets, seal, o-ring and tether are made of an the hose when not in use is stored within the tank, and 
elastomeric material which is compatible with the con- when in use the hose may be withdrawn from the tank 
tents that will be placed in the tank. Other parts are a and may be bent as needed to direct it to a suitable drain 
suitable molded plastic. site into which the contents of the tank may be emptied, 

The same parts are shown in FIG. 3 as in FIG. 2, but 35 the hose being continuously connected to the tank dur- 
in FIG. 3 the hose 50 has been pulled out of the tank 22 ing storage, withdrawal and use in a manner which 
and the end closure 60 has been removed from the hose permits hquid from the tank within the hose while pre- 
adapter 52. There is thus an open passageway through venting the escape of liquid from the tank around the 
the hose for the contents of the tank to drain out. This outside of the hose. 

would be done when it is desired to drain the tank to a 40 2. The method of claim 1 for storage and use of a 
drain site such as floor drain 30 in FIG. 1. drain hose for a liquid containing tank in which a clo- 

The sequence of events would be first to unscrew sure is provided for one end of the hose, said closure 
drain hose cap 57 from insert cover 42. Then by grasp- being a cap. 

ing dther cap 57 or cap 60, pull out the drain hose 50 3. The method of claim 1 for storage and use of a 
until the hose clamp 56 bumps against hose seal 44. This 45 drain hose for a liquid containing tank in which the 
gives the maximum distance that the hose can be pulled drain outlet of the tank where the drain hose is con- 
out; obviously it can be pulled out for only part of that nected is at or near the bottom of a side wall of the tank, 
distance if desired. The end of the hose is then posi- 4. The method of claim 1 for storage and use of a 
tioned over the drain site and the end closure, hose cap drain hose for a liquid containing tank in which the 
60, is unscrewed from the hose adapter 52. The tank 50 means of connecting the hose to the tank also provides 
contents will then flow to the drain site. After draining, an opening into the tank, said opening being of adequate 
reversing the above procedure will stow the hose back size to permit cleaning out the tank, 
in the tank. 5. The method of claim 1 for storage and use of a 

It should be noted that tank cap 40 can be unscrewed drain hose for a liquid containing tank in which a clo- 
whether the hose is in or out ofthe tank, and the hose 55 sure is provided for one end of the hose, said closure 
and all its related parts can be removed from the tank. being a valve. 

This will give unrestrictied access to the outlet port 32 6. A floor scrubbing machine having at least one tank 
for cleaning out sediment or other solid material in the io contain liquid scrubbing solution, a flexible drain 
tank. Such tools as a long handled scraper and a garden hose for each tank, each tank and its related hose being 
hose are typically used for this when necessary. 60 so constructed that the hose when not in use is stored 

When the drain hose is in position over a drain site within the tank, and when in use the hose may be with- 
and the hose cap 60 is removed there will be a rush of drawn from the tank and may be bent as needed to 
liquid from the tank which may wet the hand of the direct it to a suitable drain site into which the contents 
person doing the job. With some liquids that may be of the tank may be emptied, the^hose being continuously 
undesirable. FIG. 4 shows an alternative construction 65 connected to the tank during storage, withdrawal and 
which can be used to avoid this. In FIG. 4 the parts are use in a manner which permits liquid from the tank 
an the same as in FIG. 2 except those that are num- within the hose while preventing the escape of liquid 
bered. It will be seen that hose adapter 52 of FIG. 2 has from the tank around the outside of the hose. 
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7. In a drain arrangement for a tank on a floor scrub- 
ber constructed and arranged to hold a liquid, an open- 
ing at the bottom of the tank, a flexible drain hose in the 
opening constructed and arranged for axial movement 
between an inner stored position in which it is substan- 
tially completely within the tank and an extended drain 
position in which its outer end extends a substantial 
distance from the tank, and a cap on the outer end of the 
drain hose adapted to be removed so that the liquid 
content of the tank may be drained out through the hose 
when the cap is removed. 

8. The structure of claim 7 further characterized by 



10 



9- The structure of claim 7 further characterized by 
and including a manually operable holder for the outer 
end of the hose constructed and arranged to releasably 
hold the hose in its inner position and, upon release, to 
allow the hose to be manually withdrawn to its ex- 
tended position. 

10. The floor scrubber drain arrangement of claim 7 
further characterized by and including a stop member 
on the innermost end of said hose, and means associated 
with said opening cooperating with said stop member to 
prevent complete removal of said hose from said tank. 

11. The floor scrubber drain arrangement of claim 10 
further characterized in that said means associated with 



. said opening is removably attached to said opening to 

and mcludmg a manuaUy operable valve on the outer ,5 p^vide for the removal thereof and the complete rc- 

end of the drain hose to control the flow of liquid moval of said hose from said tank, 

through the drain hose. • • • • • 
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[57] ABSTRACT 

A temporary sealing device for sealing a waste dis- 
charge conduit from an RV to an inlet receptacle of a 
waste receiving reservoir. The sealing device includes 
an inflatable bladder which is mounted so as to be posi- 
tionable between the discharge conduit and the recepta- 
cle. A pump inflates the bladder to a size which seals the 
opening between the receptacle and the conduit to in- 
hibit removal of the conduit and prevent the discharge 
of waste therearound. The sealing device is also pro- 
vided with a valve which allows the bladder to be de- 
flated after the transfer of waste and permits the conduit 
to be withdrawn from the receptacle. 

7 Gaims, 3 Drawing Sheets 
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i-^^ . , «.,^ around. A pump, provided at the dump sution, supplies 

PNEUMAnC SEALING DEVICE FOR nuid to the bladder for inflation. When inflated, the 

DISPOSAL SYSTEMS bladder circumferentially engages the exterior of the 

_ . » «^ coupling and thereby forms ^ temporary seal between 

BACKGROUND ANDSU^^^ OF THE 5 the discharge end of the coupling and the inlet recepta- 
iJNVtNUON Similar to the first embodiment, the coupling is 

The invention relates to a scaling device for tempo- disengaged from the bladder and the inlet receptacle by 
rarily sealing a hose to a drain. More particularly, the deflating the bladder through use of a pressure release 
invention has application for scaling a hose from a waste valve. 

disposal system of a recreational vehicle to an inlet The invention thus provides a temporary sealing 
rcccpucle of a waste receiving station. device which reduces the manual labor involved with 

One of the most appalling aspects involved with attaching the discharge hose, eliminates the need for 
using a recreational vehicle (RV) is discharging waste adapters and prevents the discharge of waste onto the 
from a holdmg tank of the vehicle into the waste reser- exterior of the waste receiving reservoir where it would 
vou- of an RV sanitation station. Ordinarily, this is ac- ^5 be objectionable and present a sanitary hazard, 
comphshed by manually attachmg one end of a hose to Additional benefits and advantages of the present 
a discharge outlet of the RV waste holding tank and invention will become apparent to those skilled in the 
manually attachmg the opposing end of the hose to the art to which this invention relates from the subsequent 
inlet receptacle of the waste station or reservoir. Be- description of the preferred embodiments and the ap^ 
^^IJ^'irS/^^^^^^^ "'7/ dump stations may 20 ^^^^ ^^^^^^^^^ ^j^j, JJ^^^ 

vary m size, the RV operator often must additionally „ying drawines 
attach, to the outboard end of the hose, an adapter 

corresponding to the particular inlet receptacle size. BRIEF DESCRIPTION OF THE DRAWINGS 

Among the limitations of this system is that the method pm i 4ii„c*ro*-« -«,k^;*«.«* *u 

is labor intensive, messy and potentially unsanitary. 25 . JJ^^J £'^1^ embodiment of the presem 

With the limitations of the prior art in mind, it is an "^or f ^ w f°""fr i^' 

object of this invention to provide a temporary sealing *T ^^^^eational vehicle with the miet receptacle 
device which eliminates the need for numerous adapters ""^l,"^^!^^ ^"""^^ reservoir; 

for the various diameters of inlet receptacles. elevational view of a stored coupling 

It is another object of the present invention to pro- 30 ^'"^i^^^f.^ pnnciples of the present invention; 
vide a temporary sealing device which will readily f'lG 3 is a perspective view of a coupling embodying 
secure the waste hose to the inlet receptacle and inhibit pnnciples of the present invention with the inflated 

its withdrawal while waste is being discharged from the ladder bemg shown in phantom lines; 
RV. PIG, 4 is a sectional view taken substantially along 

An additional object of this invention is to provide a 35 1^"^ ^" f ^ illustrating one embodiinent of the 
temporary sealing device which will likewise inhibit the invention being inserted into an inlet receptacle of a 
escape of odorous gas from the dump station between ^^^^^ receiving reservoir; and 
the inlet receptacle and the coupling itself during the ^ ? sectional view of a second embodiment of 

discharging of waste. present invention wherein the invention is incorpo- 

It is further an object of this invention to provide a 40 ^^^5^ with an inlet receptacle of a waste receiving reser- 
coupling which can be readily retrofitted into existing ^oir. 

RV waste disposal systems. T>t-f«4 im t-»T% r^T^^^^,^,*^^,^.* 

In achieving^he above objects, the temporary sealing "^^KSIrJ^^^^^^ 
device is provided having an inflatable cufi- or bladder. PREFERRED EMBODIMENT 

In one embodiment, the outboard end of a discharge 45 ^^^^ reference to the drawing, FIG. 1 generally 
hose is attached to a coupling, while the outlet end of illustrates a parked recreational vehicle (hereinafter 
the coupling is provided with the bladder on its exterior 10 utilizing a coupling 12 embodying the principles 

surface. The outlet end of the coupling is then inserted the present invention to facilitate the transfer of 

into the inlet receptacle of the waste dump reservoir so waste from the R V 10. Typically, RV waste is stored in 
that the bladder is situated within the interior of the 50 a holding tank, a portion of which is shown at 14 in 
inlet receptacle. A pump, provided on the coupling, FIG. 1. The waste is transferred from the tank 14 to a 
supplies fluid for inflating the bladder. When inflated, waste reservoir 16 at a waste dump station. To connect 
the bladder circumferentially engages the interior of the the tank 14 to the waste reservoir 16, a waste hose 18 is 
inlet receptacle and thereby forms a seal between the extended therebetween. One end of the hose 18 is con- 
inlet receptacle and the discharge end of the coupling. 55 nected to a discharge fitting 20 on the tank 14, while the 
Waste may now be transferred from the holding tank of opposing end of the hose 18 is attached to the coupling 
the RV through the hose to the waste dump reservoir. 12, which is in turn inserted into a inlet receptacle 22 of 

After the waste has been transferred from the holding the waste reservoir 16. 
tank, the coupling is disengaged from the inlet recepta- When not in use, the hose 18 and coupling 12 may be 
cle by deflating the bladder. A pressure release valve 60 stored where convenient in the RV 10. Since space is 
allows the bladder to deflate under forces induced by its generally at a premium, one possible place for storage is 
own resiliency. The.coupling is then removed from the the rear bumper 24 of the RV 10. To facilitate storage, 
inlet receptacle and the hose and coupling are appropri- the rear bumper 24 is hollow and accepts the hose 18 
ately stored until their use is again required: and coupling 12 through an open end 26. Once the hose 

In a second embodiment^ the inflatable bladder is 65 18 and coupling 12 have been positioned within the 
provided on the inlet receptacle of the waste dump bumper 24, the compartment of the bumper 24 may be 
reservoir. The outlet end of the coupling is inserted into sealed or closed by mounting on end cap (not shown) to 
the inlet receptacle so that the bladder encircles there- the open end 26. 
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A preferred embodiment of the present invention is ceptacle 22 around the discharge end 34 of the conduit 

readily seen in FIG. 3, The coupling 12 includes a con- 28. 

duit 28 which is used to transfer the waste from the hose To inflate the bladder 38, the coupling 12 is provided 

18 to the inlet receptacle 22. The outboard end of the with a pneumatic hand pump 44. During its actuation, 

hose 18 is attached to an inlet end of the conduit 28 by 5 the pump 44 intakes air through an intake port 46 and 

a clamp 30 or other securing means. This end of the expels air through an exhaust tube 48 into the bladder 

conduit 28 is hereinafter referred to as the hose end 32. 38. Pump 44 is of the type having a resilient body or 

The outlet end of the conduit 28 (hereinafter discharge bellows 45 which is biased into an expanded or inflated 

end 34) is inserted into the waste receptacle 22. position under the influence of forces inherent in the 

The conduit 28 could have various conflgurations 10 body*s material. As such, the body 45 of the pump 44 

and shapes. In the preferred embodiment, the conduit made of a resilient mbber. Other materials could 

28 is generally L-shaped and includes an elbow bend 36 ^ used for the body 45 of the pump 44 so long as 

between the hose end 32 and the discharge end 34, <hey contain the necessary characteristics of inflation 

generally adjacent to the discharge end 34. The elbow and deflation allowing for the pump*s 44 operation. 

36 is beneficial in that it helps to remove sag from the While the preferred embodiment utilizes a pneumatic 

hose 18, which can be disruptive of waste flow, by hand pump 44, other types of pumps and other working 

positioning the end of the hose 18 at the lowest possible ^V'^^ including mechanical or elec- 

position, substantially even with the ground. The elbow pumps driving a liquid. 

36 also assists in maintaining the discharge end 34 of the ^^^^ contained within the pump 44. but not shown, is 
coupling in the waste receptacle 22 and thereby pre- "?°''^ valves. The valves readily permit the in- 
vents the discharge of waste onto the exterior of the ^^^^ through the intake port 46. However, during 
waste reservoir 16. compression of the body 45 of the pump 44, the 

The conduit 28 can be formed of various materials, ^^[^^^ ^ expelled through the 

including metals and plastics. Preferably, conduit is exhaust tube 48 into the bladder 38. In actual use, the 

formed of polyvinyl chloride (PVC) because of its dura- ^"'"P ^ *^ worked through a number of actuation cy- 

bility, light weight, and imperviousness to the chemicals ""1" the bladder 38 has been inflated to the desired 

associated with waste treatment. ^"^ sufTiciently obstructs the opening of the inlet 

As previously mentioned, inlet receptacles 22 often ^^^A?}^^^t u 

vary in size from one waste reservoir to another. Previ- ,^ v Iv^^ ^ . ^^^^^ ^^^^ reservoir 

ously, it was necessary for the RV owner to carry sev- the bladder 38 is deflated. A release valve 50 is 

eral adapters. This is undesirable for several obvious ITZTtffn '"Hir. "^ xl^^ I^'Hn^ V^'' 

reasons. The first reason isagain the space constraints of l^^I^T,! fj^^^''^"' f " ^ ^"^ 

the RV 10. Second, the adapters, in that there are a "ZoZ Jf^th/^^^^^^ T ^'^^""^t 

number of them, are easily misplaced or lost. Finally, „ £^irnrH"nn includes a biased 

the adapters must be manually Attached and detached tlTr Jn^^^^^^^ T^'" ^'I^i!' 

often resulting in physical contact with the waste. J' " '^^^^^^^^^ ^\^fu' c<>— ^ate with the 

The presem invention eliminates the drawbacks of ETS^^ 'f" ^' r^"'"^^ 

adapters by entirely eliminating the need for adapters. ^Zll 2^^^^ forces pro- 

In place of the adapters, the coupler 12 is provided with 40 p^SuJe ^ atmosphenc 

. Inoperation,thedischargeend^^^^^^ KTv^J^^^^^^^ 

IS inserted into the inlet receptac e 22 and the sealing t«b^ „«rt Af. «vKo»o* t^u^ aq \i \ pump in 

dev^e 37 is inflated The i„f ed sealing device 37 if t'l^.Tio'tZZrT^y'^^^^^^ 

generally toroidal m diape and obstructs the opening of other securing methods. To facilitate mount ng thi 

the waste receptacle 22 around the conduit M. thereby various structures may include mounting flanit 54 

inhibiting the withdrawal of the conduit 2«. the dis- 50 For the sake of clarity, mounting flang^ si «e oriy 

charge of waste onto the extenor of the waste reservoir jUustrates in relation to the release valve 50. 

1«. and the emission of odors from the waste reservoir An alternative embodiment is illustrated in FIG. 5. 

' ■• J .„ ,. ^ M , . The alternative, embodiment includes a significant num- 

The sealing device 37 will now be d^nbed in ber of features which are common to both embS- 

greater detail Attached to the discharge end 34 of the 55 ments. For this reason, corresponding features of Ae 

conduit 28 IS an inflatable bladder 38. Preferably, the second embodiment ar^ desiS^ STprlme O. 

bladder 39 extends circumferentially around the dis- The sealing device 37' includes an inflatable bladder 

ctorge end 34 and is secured thereto by adhesive 40 or 38' which is secured interiorly of the opening defined by 

other attaching method. Jhe bladder 38 is made of the inlet receptacle 22'. The bladder 38' extends circum- 
resihent rubb», or other durable material, which will 60 ferentially around the interior of the inlet receptacle 22' 

allow It to inflate and conform to the opening of the and is secured therein by a mounting bracket 60 The 

mlet receptacle 22. When deflated, as seen in FIG. 4, the mounting bracket 60 includes a cylindrical portion 62 

discharge end 34 and the bladder 38 together exhibit a which extends into the inlet receptacle 22' and a flange 

diameter which allows for both to be inserted into the 64 prevents the bracket from being dropped into the 
openmg of the inlet receptacle 22. After being insened 65 waste reservoir 16. A fastener 66 is inserted through the 

into the inlet receptacle 22. the bladder 38 is inflated to flange 64 to securely attach the mounting bracket 60 to 

the position generally illustrated by the phantom lines. the inlet receptacle 22'. The bladder 38' is mounted to 

designated at 42, and seals the opening of the inlet re- the interior of the cylindrical portion 62 by adhesive 40' 
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or another well known securement method. So 
mounted, the bladder 38' defines an opening into which 
the discharge end 34 of the conduit 28 may be inserted. 
To protect the bladder 38' during the insertion of the 
conduit 28» the mounting bracket 60 is provided with a 3 
downwardly and inwardly turned guide lip 68 which 
extends so as to cover the deflated bladder 38' from 
above. 

After the discharge end 34 of the conduit 28 has been 
inserted into the opening being defined by the guide lip 10 
68 and the bladder 38', the bladder 38' is inflated to 
contact and conform to the exterior surface of the con- 
duit's discharge end 34, thereby sealing the openmg of 
the inlet receptacle 22'. As in the previous embodiment, 
the bladder 38' is made of resilient rubber or other dura- 
bie material which will allow it to inflate and conform 
to the exterior surface of the discharge end 34 of the 
conduit 28. 

To inflate the bladder 38', the seal 37' is also provided 
with a pump or inflation means 44'. For ease of opera- 
tion and construction, the inflation means is preferably 
one of the pneumatic hand pump variety. The pump 44' 
is actuated and constructed analogously to pump 44 of 
the previous embodiment, like elements again desig- 
nated, with like numbers bearing a prime (') designation. 
As such, the pump 44' includes a resilient body or bel- 
lows 45' having valves (not shown) which readily per- 
mit the intake of air through an intake port (not shown). 
When the bellows 45' is compressed, air is forced 
through the exhaust tube 48' to inflate the bladder 38'. 
The bladder 38' is deflated through its own resiliency 
once a release valve 50' has been actuated. To simplify 
construction and costs, the release valve 50' is prefera- 
bly of a type which may be actuated through a biased 3^ 
plunger 52' or other common actuator mechanism. 

In the embodiment of FIG. 5, the pump 44' is 
mounted to a post 70 extending upward from the inlet 
receptacle 22'. By elevating the pump 44', its operation 
is more easily accomplished by one wishing to dispose 40 
of waste into the waste reservoir 16, The elevated 
mounting likewise prevents the piimp 44' from becom- 
ing soiled with waste in the event of an inadvertent 
discharge of waste prior to the insertion or sealing of 
the coupling 28 in the inlet receptacle 22'. 45 

While the above description constitutes the preferred 
embodiments of the present invention, it will be appre- 
ciated that the invention is susceptible to modification, 
variation and change without departing from the proper 
scope and fair meaning of the accompanying claims. 50 

We claim: 

1. A recreational vehicle waste disposal system for 
transferring waste into a waste reservoir through an 
inlet opening of the waste reservoir, said disposal sys- 
tem comprising: 55 

a waste holding tank for receipt and storage of waste 
generated during use of the, recreational vehicle, 



said waste holding tank including a discharge fit- 
ting; 

a waste hose for transferring waste from said waste 
holding tank, said waste hose having first and sec- 
ond ends, said first end adapted to be connected to 
said discharge fitting of said waste holding tank; 

a conduit having inlet and outlet ends, said inlet end 
being secured to said second end of said hose and 
forming a discharge conduit therewith, said outlet 
end having an exterior diameter of a size allowing 
said outlet end to be inserted into the inlet opening 
of the waste reservoir; 

an inflatable bladder formed of resilient material and 
being exteriorly mounted to said conduit adjacent 
said outlet end, said bladder being concurrently 
insertable into the inlet opening with said outlet 
end; 

inflating means mounted to said discharge conduit for 
inflating said bladder and enabling said bladder to 
engage the inlet opening in sealing contact substan- 
tially circumferentially around said conduit 
thereby inhibiting withdrawal of aid conduit from 
the inlet opening during the transfer of waste from 
said waste holding tank through said waste hose 
into the waste reservoir; and 

deflating means mounted to said discharge conduit 
for deflatinjg said bladder thereby permitting re- 
moval of said conduit from the inlet opening of the 
waste reservoir. 

2. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said deflating means includes a 
release valve being manually operable for releasing air 
from within said bladder and thereby deflating said 
bladder. 

3. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said conduit includes an L 
shaped bend between said inlet and outlet ends, said 
bend orienting said inlet end and said outlet end substan- 
tially ninety degrees apart, said bend assisting in main- 
taining said outlet end of said coupling in the inlet open- 
ing and removing sag from said hose during use. 

4. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said inflating means is a manu- 
ally operable bellows pump mounted to said discharge 
conduit. 

5. A sealing device as set forth in claim 4 wherein said 
inflating means is a bellows pump mounted to said dis- 
charge conduit along one side wall thereof, said pump 
being coupled to said bladder by an exhaust tube ex- 
tending along side of said house and said conduit. 

6. A sealing device as set forth in claim 5 wherein said 
deflating means is a manually operated release valve 
mounted on said discharge conduit and in line with said 
exhaust tube. 

7. A sealing device as set forth in claim 6 wherein said 
release valve is a plunger valve. 
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ABSTRACT 



A mobile rotator jet sewer deaner vehicle for cleaning a 
sewer line by fluid pressure, the vehicle having a fluid 
supply for delivering the fluid under {x-essure to a hose 
wound on a reel assembly which can be selectively wound 
or unwound in a vertical direction, wherein a bearing 
assembly movable in a horizontal direction is secured on a 
platfoim and a reel assembly is mounted on and movable 
with the bearing assembly. A control for selectively actuat- 
ing winding and unwinding the hose on the reel assembly is 
provided, and this control, which may also include otiier 
instruments and controls for operating die sewer deaner, is 
movable with the bearing and red assembly. In anothra- 
embodiment of the invention, the platform tdescopes into 
and away from a recess in the vehide chassis, so that the red 
and beanhg assemblies are extended from the vehide ^en 
in use, but may be retracted into the recess when desired, and 
in sudi event the retracted jet sewer deaner may be endosed 
within the vehicle. 

19 Claims, 7 Drawing Sheets 
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MOBILE R0T4T0R JBTT SEWER CLEANER 

BACKGROUND OF THE INVENTION 

Tliis invention idates to mobile sewer cleaning vdiides, 
sudi as a truck or trailer, whidi include a hose for ddivenng 
a jet stream of fluid, such as water, under high pressure. 
More spediically, the invention relates to the construction of 
such vehicles which utilize hig^ pressure hoses for cleaning 
sewers and sanitary basins. Such a hos&is conventionally 
wound on a reel whidi is unwound to reach an area to be 
cleaned and rewound for transport and storage. A desaiption 
of the background and prior art for the present invention is 
shown in U.S. Pat No. 4,669,145. 

SUMMARY OF THE INVENTION 

The present invention deals specifically with the manner 
in which tiie hose on a reel is presented to the sewer line to 
be cleaned and tiie manner in whidi the reel is articulated for 
its most convenient and effective safe entry into and through 
the sewer line, and also deals with the placement and 
availability of controls for managing tiie position of the 
hose, winding and unwinding the hose on its red, delivery 
of fluid under pressure and other control features. 

These novel features offer safety and convenience not 
available in known conventional sewer cleaning equipment 
By use of a device embodying the present invention, an 
operator may rotate the reel to deliver tiie jet hose into a 
manhole in a straight line from any location near the work 
zone, without having to park directly over the manhole, thus 
minimizing the need to work or bade up in traffic. Wear and 
tear on hoses is also reduced, because the operator may 
avoid steqp or excess angles or o&er d>stades ^Mdh may 
injure or snag the hose. Avoiding the effects of hose strain, 
wear and breaks also result in fewer situations ^fbsxc the 
hose will break under pressure, injuring persons and equip- 
ment in its way. 

By providing and securing the novd hose red on a novel 
frame which is revdvable on a novel bearing assembly 
embodying &e present invention, the benefits indicated in 
this application are adiieved. Controls may likewise be 
secured on this novd firamc— bearing assembly, so that an 
operator may manipulate the controls while ddiveting tiie 
hose from the red into the sewer line. 

In sudi preferred embodiments of the invention, the high 
pressure hose and its red is mounted on the novd rotating 
revolving red frame assembly movably secured on the novd 
bearing assembly to articulate the reel into a selected posi- 
tion permitting the delivery of the hose lined up with tiie 
sewer line. In a rdated iH^eferred embodiment, tiie frame— 
bearing assembly is secured on a telescopic platform, per- 
mitting tiie assembly to move toward and away fix>m the 
vehide frame and when not in use the red, which when in 
use is teiescopically extended b^ond the end of the vehide, 
can be retraced to a position inside the vehide end, per- 
mitting the red frame — bearing assembly to be ^dosed 
witiiin the vdiide by means of a roUing door. 

OBJECTS OF THE INVENTION 

It is die object of the invention to provide a mobile rotator 
jet sewer deaner vehicle of the diarac^ redted. 

It is also a piindpal object of the present invention to 
provide a hose reel assembly for a sewer deaner vehide 
whidi is arable of rotation on a bearing to a point satis- 
factory to the operator in line with a sewer line. 



»,648 : = 
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Another object is to provide a hose and reel assembly 
whidi may be situated beyond the perimeter of die vehide 
on whidi it Is mounted and which may be selectivdy 
articulated relative to a sewer line. 

Another object is to be provide a hose and reel assembly 
secured on a novd platform and bearing assembly whidi 
may be teiescopically moved into a dosed vdiide and out 
of die vehide when utilized to dean a sewer. 

Another object is to provide a hose and red assembly 
' mounted on a novd idatform and bearing assembly which 
carries controls for deaning a sewer, allowing one person to 
control delivery of fluid and rotation of the hose on the red 
from a sdected position, while viewing entry of die hose 
into a sewer line. 

Another object is to provide a fluid jet sewer deaner hose 
and reel assembly, which may be sdectivdy wound and 
unwound, mounted on a novel platform and bearing assem- 
bly which may be articulated and lodoed in a sdected 
^ position. 

Another object of the invention is to provide a mobile 
rotator jet sewer deaner vehide which is simple, easy, 
effident, safe and convenient to use under most task situa- 
tions. 

25 These and otiier objects and advantages will become 
apparent as this description proceeds, taken in conjunction 
widi the accompanying drawing. 

BRIEF DESCRIFnON OF THDB DRAWINGS 

^ Li the drawings: 

FIG. 1 is a perq)ective view of a preferred sewer deaner 
vehide embodying the present invention in operable 
position, which in this emix>diment comprises a tmck. 

FIG. 2 is an isometric view of the telescoping platform for 
the duck shown in FIG. 1, showing the hose reel and bearing 
assembly on the platform. 

FKj. 3 is a side view in schematic format showing the red 
bearing and frame assembly (but omitting the red), indud- 
^ ing the hydraulic system for controlling rotation of the hose 
red. 

HG. 4 is a top view of the red bearing and frame 
assembly, induding the hydraulic system, of the embodi- 
ment shown in FIG. 3, with parts broken away. 

45 FIG. 5 is a schonatic cut away rig^t side view of the truck 
and its telescoping platformfully ext^ded witii die red and 
bearing assembly mounted diereon, witti parts broken away. 

FIG. 6 is a section detaU view of part of die extension bar 
for the telescoping platform fiiUy extended on whidi the red 

so and bearing assembly is mounted, taken on line 6—6 of FIG. 
5. 

FIG. 7 is a detailed section view taken along line 7 — 7 of 
FIG. 2, showing the tdescoping beams for the platform 
whidi carries the rotatable red and hose assembly. 

FIG. 8 is a perspective view of another preferred sewer 
deaner vehide embodying die present invention in operable 
position, which in this embodiment con^irises a trailer. 

FIG. 9 is a sectional view of die hose red and bearing 
assembly for the embodiment shown in FIG. 8. 

oO 

FIG. 10 is a devational view, witii part of the bearing 
broken away, of die hose reel and bearing assembly shown 
in FIG. 9. 

FIG. 11 is a view of the reel bearing assembly taken on 
65 lineU— UofHG. 9. 

FIG. 12 is a section view of the bearing assembly taken 
on line 12—12 of FIG. 10. 
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FIG. 13 is an enlarged devational detail view of the red As shown in FIG. 4, the red frame 23 also carries 

rotation lode subassembly for positioning the red and bear- hydraulic fluid lines 36 and 37. High pressure intake line 29 

ing assembly shown in FIG. 9. is controlled by the adjuster mechanism 35 for which its 

FIG. 14 is a sectional view of the bearing hub for the control handles 24 linked on both the right and left side of 

bearing assembly shown in FIG. 9. s the frame 23 can be seen, so that an operator can control 

FIG. 15 is detail sectional view of the platform for the winding or unwinding of the hose 25 on the red assembly 

hose red and bearing assembly for the trailer embodiment ^ *® ^ 

shown in FIG. 8. The red frame 23 is secured on the bearing assembly 21 

FIG- 16 is a schematic view of part of a typical hydraulic whidi is horizontally rotatably secured to the platform 22, 

system for a trailer embodiment shown in FIG. 10. whidi is carried by the chassis 15 of the vehide. This 

FIG. 17 is a schematic view of a pand for the control ^^^S assembly 21 preferably has a ring 40 about which 

system. ^® spaced a series of apertures 41 and a reel rotation lock 

subassembly 42 of die kind shown in FIG. 13 may be used 

DET AILED DESOUFnON OF THE to lock the red in a selected position, preferably with the 
PREFERRED EMBODIMENTS IS hose 25 arranged in line with die sewer line S to be deaned. 

In FIGS. 1-7. the mobile sewer deaner vehide embody- ^ shown in FIG. 2 and 5, this red assembly 20 and 

ing the invention comprises a truckT, and in FIGS. 8-17, the bearing assembly 21 may be mounted on a tdesoqping 

vehicle embodying die invention comprises a trailer R. platform 22, which is intended to move the red assembly 20 

Novel features shown in the truck environment can be bearing assembly 21 into a recess 43 formed in die 
utilized on a trailer and novel features shown in the trailer ^ chassis 15 permitting die reel and bearing assemblies to be 

environment can be utilized on a track, without departing retracted into the confines of the vehide frame 12 for storage 

from the scope or spirit ofthe invention. Either vdiicle may transportation and to be extended from the vehicle 

be used for deaning a sewer line by means of a rotator jet chassis 15 when in use. When die platform 22 is retracted, 

arranged on a hose windable on a red whidi rotates on a vehicle frame 12 may be closed by die doors 13 and 14 

bearing assembly. ^ and the on-board heater 17 may be used to melt any ice 

As shown in the tnickembodiment depicted in FIGS. 1-7 formed in the hose 25, eliminating die danger of 

die trade, whidi has a driver's cab 10, a hold 11 for staring ^^^S ^^^^ *® pressure when placed 

water or other fluid, and a frame 12 which is closed by one ^ climates. 

or more side doors 13 and a rear door 14, which may be of 30 ™^ platform 22 is connected to a central ram 44 by 

roll-up style, and is mounted on a truck chassis 15. There means of a yoke 45 at one end of the ram and the otfier end 

may be a container 16 for storing tools secured to the chassis ^ secured in a hydraulic piston cylinder assembly 

15, and a heater device 17 may be mounted within the 46, for which fluid is provided by means of an inlet pipe 47 

doseable part of the frame 12; hazard ligjits 18 may be and oudet pipe 48 connected to a hydraulic motor or take-off 

mounted on the frame fOTwanung the public when the truck 35 (°<>t shown) whidi drives the ram 44 toward and away from 

is servicing a sewer. the end of the chassis 15, to extend or retract the platform. 

The track embodying the present invention has a hose red ™^ platform 22 also has a pair of opposed beams 49 and SO 

19 arranged in a reel assembly 20 windable in a vertical of which at one end rides over support member 51 

direction which is secured for horizontal rotation on a fonned in tte chassis 15 and at die odier end in the rear of 

bearing assembly 21 which is mounted on a tdescoping 40 ^ ^ ^ supported by tubular supports 52 secured 

platfonn 22, and the hose reel assembly is arranged in a ^^^^ chassis. 

frame 23, which may be extended beyond die end of die Details of diis structure for supporting die platform 22 by 

truckT, so diat its hose 25 can be wound or unwound on the nieans of the beams 49-^0 and support members 51, 

red 19 and fed into a sewer tunnd or line S extending from together with the tubular supports 52 secured in the chassis 

a bell B in a manhole M in straight line rdationship between 45 ^ schematically shown in FIG. 2, widi details shown in 

die hose and die sewer tunnel Winding and unwinding of ^ 7, taken on line 7—7 of FIG. 2, also 

die hose 25 in a verticd direction on the red assembly 20 shows details of the platform 22 supported by the beans 49 

may be accon^lished by use of a motor 26, preferably supports 51 through tubular supports 52 nested in the 

hydraulic The red assembly 20 may also be articulated in recess 43 of die chassis 15. 

a horizontal direction on the bearing assembly 21, which has 50 Fluid, sudi as water under joessure, is delivered to die 

a phirality of ratchet members 28 for locking the red hose reel assembly 20 by means of conventional piping 

assembly in a selected position, preferably in line widi die cormecting the fluid hold 11 and the hose 25, which may also 

manhde M and sewer line S. induding conventional dieck valve 56 and similar conven- 

Witfa reference to FIGS. 2 and 3, mounted on the red tional fluid delivery and pumping mechanism (not shown), 

frame 23 is the hydraulic motor 26 which drives a chain 27 55 Widi reference to the trailer type mobile rotator jet sewei 

for turning the reel 19 in die red assembly 20 in a sdected deaner shown in FIGS. &-17, die trailer R has a wats hdd 

direction to wind or unwind hose 25 arranged on the reel 111 contamedwidiin a dosed track frame 112and die frame 

Ihis.motcr 26 can be sdecdvely run in either forward or may carry a tool container 116. A hazard light 118 may be 

reverse direction, dq^ending upon the direction of move- mounted on the trailer, too. As shown in FIG. 8, this 

ment of the hydraulic fluid, and is fed by hydraulic lines 30 60 embodiment dso can be manipulated so that the reel assem- 

whidi are connected to a brake valve 31 which is actuated bly 20 and hose 25 are in line widi die sewer line S to be 

by fluid passing dirough control vdve 32 having fluid intake cleaned, entering a manhole M through a bell B in a manner 

and oudet hoses 33 connected to die valve 31. The speed of similar to diat described with reference to FIGS. 1-7. 

winding or unwinding of die red 19 is controlled by In diis embodiment of die invention, a hose reel assembly 

hydraulip speed adjustment device 34, and die direction of 65 20 is carried by a articulatable bearing assembly 21, but as 

hydrauHc fluid movement is controlled by adjuster media- conqiared widi die track cmbodhnent die platform 122 may 

nism 35 linked on opposed sides to die control valve 32. be fixed and secured to die traflcrdiassis 115. The red frame 
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123 shown in this embodiment has one or more extensive 
control panels 124, to be described hereafter. 

Ahose 25 is mounted on the reel assembly 20 for winding 
and unwinding and driven by a motor 26, preferably 
hydraulic, so that it may operate in selectively reversible 
diiections. Bteferably, the bearing assembly 21 has beadng 
latdiets miembers 28 spaced about its pax^ay. Frcfmbly, 
die reel 19 of the reel assembly 20 is rotated in a votical 
direction by means of a chain 27 connecting the motor 26 
and &e reel 19. The motor 26 is actuated fay hydraulic fluid 
delivered tfarou^ lines, valve and mechanism in tiie same 
manner as descS>ed with reference to the track embodiment 
shown in FIGS. 1-7. 

Preferably, bearing assembly 21 comprises a bearing ring 
40 which has peripheral apertures 41, and. as shown in 
HGS. 12-13, a lock subassembly 42 is adapted to engage 
mthia a selected aperture 41, thus lining up the hose reel 20 
with manhole M. This lock subassembly 42 conqnises a 
shaft 59, wi& a cross-pin 60 on <me end and a bracket 61 on 
its other end whidi is biased by a spring 62 to enter into a 
selected aperture 41, bat which may be withdrawn from the 
aperture and twisted so that a cooperating second cross-pin 
(0 may be engaged against a flange 64 to hold the lock 
subassembly out of an ^erture, thus permitting the plate 65 
of the bearing assembly 21 to freely turn on its bearing block 
or hub 66, in &e bearing housing 69, shown in FIG. 14. 
Preferably, the lock subassembly 42 is operated by means of 
a lock handle 53. 

The fixed platform 122 whidi carries the hose reel assem- 



10 



15 



20 



25 



biy 20, bearing assembly 21 andrdatedpaits, may comprise 3Q said bearing assembly. 



delivering fluid under pressure to a hose wound on a reel 
assembly and adapted to be selectively wound or unwound 
in a vertical direction, the improvem^t comprising: 

(a) a chassis for said vehicle; 

0>) a platform secured on said diassis and sdectiveiy 
movable horizontal^ toward and away from said 
vehicle; 

(b) means for selectively moving said platform into a first 
position within the confines of said vehicle and a 
second position extending from said vehicle, 

(c) a bearing assembly movable on and secured to said 
platform adapted f articulation in afignment with said 
sewer line; 

(d) said reel assembly being mounted on and movable 
with said bearing assembly; 

(e) fluid transfer means for delivery of pressurized fluid 
into said hose from said vdiicle fluid supply; and 

(d) control means for selectively actuating winding and 
unwinding of said hose on said red assembly. 

2. In the sewer cleaner vdiicle recited in daim 1, ^aem 
said reel assembly comprises a frame, a motor and drive 
means mounted on said frame, and a red for said hose 
movably secured for rotation in a vertical direction to said 
frame and connected to said motor and drive means. 

3. In the sewer cleaner vehicle recited in claim 2, wherein 
hydraulic connections secured to said frame deliver fluid to 
said motor. 

4. In the sewer cleaner vehicle recited in claim 3, wherein 
said hydraulic connections enter said red assembly through 
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a plurality of beams 67 welded togdher to extend firom the 
trailer chassis 115, as shown in FIG. 15. 

In the embodiment shown in FIGS. 8-9 and 17, a plurality 
of instruments and controls are mounted on control pand 
120 movable with the red frame 123, raflter than just the 
controls fc^ die reel 20 as shown in FIG. 1. Here, die reel 
frame 123 carries not only the handles 68 foar the oontrd 
valve 13% but also such controls and instruments as an 
ignition switdi 125, choke 126, throttle 127, tachometer 
128, oil pressure gauge 129, voltm^ 130, water tempera- 
ture gauge 131, drout breaker 132, and possibly other 
devices; and all of these instruments and controls are avail- 
able to a single operator while the entry and man^ulation of 
the hose into a sewer line is adjusted and controlled. 

Wfth reference to the hydraulic system for driving the red 
assembly 20 illustrated sdiematicaliy in FIG. 16, showing a 
plurality of hydmulic lines connecting various devices, 
faydiauUc fluid liters through a filter 150 where its is 
drcnlated by a hydraulic pxnap 151 through a pressure relief 
valve 152 into flie bearing assembly 21 or rotary swivd so 
medianism (having opposed ports), whidi may function to 
deliver fluid in a selected one of exposed directions, where 
energy is delivered to a cross valve 153 operating as the red 
control valve 32 to actuate the red drive motor 26, and then 
fluid is delivered to a tank 154 for reentry into the system. 
Other piping and valve arrangements may also be provided 
to accomplish the movement of parts and components 
forming flie invention as described. 

While preferred embodiments of flie invention have been 
shown and described in considerable detail, it should be 
understood that many dianges may be made without dq>art- 
ing from the scope or spirit of the invention, and it is not 
desired tliat the invention should be limited to the exact 
constructions shown and described. 

We claim: 

1. In a md>ile rotator jet sewer deaner vehide for 
deaning a sewer line, said vehicle having a fluid supply for 
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5. In die sewer cleaner vehicle redted in claim 4, \4ia:ein 
said hydraulic connections are secured to said jdatfonn 
when entering said bearing assembly. 

6. In the sewer cleaner vdiicle recited in claim 1, wherein 
said bearing assembly cono^nises a ring movable with said 
red assembly revolvable on said platform in a horizontal 
direction and stop means for securing said ring in a sdected 
position. 

7. In die sewer deaner vehicle recited in daim 7, wherein 
said ring has a plurality of apertures spaced about its 
periphery. 

8. In the mobile rotator jet sewer deaner vehicle redted 
in daim 1, wherein a control and instrument panel is secured 
to said reel assembly, said control and instrument pand 
being horizontally pivotable and movable with said plat- 
form. 

9. In the mobile rotator jet sewer cleaner vehicle redted 
in daim 8, wherein said control and instrument pand 
conqnises switches and devices for actuating and indicating 
the perfoimance of said sewer cleanei: 

10. In a mobile rotattv jet sewer deaner vdiide for 
deaning a sewer line, said vehide having a fluid supply for 
delivering fluid undor pressure to a hose wound on a red 
assembly and adapted to be selectively wound or unwound 
in a vertical direction, the improvement comprising: 

(a) a chassis for said vehide; 

(b) a platform secured on said chassis and selectivdy 
naovable horizontally toward and away from said 
vdiide, 

said chassis having a recess for said platform; 

(b) a piston-cylinder assembly for sdectivdy moving said 
platform into a first position within the confines of said 
vehide and a second position extending from said 
vehide; 

(c) a bearing assembly movable on and secured to said 
platform adapted for articulation in alignment with said 
sewer line: 
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(d) said reel assemhfy being mounted on and movable 

with said bearing assembly; and 
(d) control means for selectively actuating winding and 

unwinding said hose on said reel assembly. 
IL In the sewer cleaner vehicle recited in claim 10, 
wherein said windable reel assembfy is driven by a hydrau- 
lically actuated motor. 

12. In tiie sewer deaner vehicle ledted in claim 11, 
wherein said hydiaulicaUy actuated motor is selectively 
reversible for driving said red assembly in opposed direc- 
tions to selectively wind or unwind said hose responsive to 
said control means. 

13. In the sewer cleaner vehicle recited in claim U, 
wherein a speed adjustment device controls the speed at 
whidi said hose is wound or unwound on said reel assembly. 

14. In the sewer cleaner vehicle recited in claim 13, 
wherein said speed adjustment device is secured to and 
movable with said reel assembly. 

15. In the mobile rotator jet sewer deaner vehide redted 
in claim 10« wherein said platform has spaced apart beams 
extending into said recess. 

16. In the mobile rotator jet sewer deaner vdiicle redted 
in claim 15, wherdn said chassis has support means for 
carrying and guiding said platform beams into and away 
from said recess. 

17. In the mobile rotates jet sewer deaner vehicle redted 
in claim 10, wherein said vehide has a closed ftame into 
which said platform may be recessed. 
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18. In a mobile rotator jet sewer deaner vdiide for 
cleaning a sewer line, said vdiide having a fluid supply for 
delivering fluid undor pressure to a hose wound on a reel 
assenAly adapted to be sdectively wound or unwound in a 
vertical direction, die improvement comprising: 

(a) said vehide being normally dosed but having a 
sdectivdy openable door adapted to be opened for 
sewer cleaning use; 

(b) a platform secured in said vehicle selectively movable 
horizontally to extend outwardly from said vdiide 
through said door when opened and to retract into said 
vehide for permitting said door to be dosed; 

(c) means for moving said platform into said selectively 
movable positions, 

(d) a horizontaUy movable bearing assembly seoired on 
said platform adapted for articulation in alignment with 
said sewer line; 

(e) said reel assembly being mounted on and movable 
with said bearing assembly; 

(f) fluid transfer means for delivery of pressurized fluid 
into said hose from said vehide fluid supply; and 

(g) control means for selectively actuating winding and 
unwinding of said hose on said red assembly. 

19. In the mobile rotator jet sewer deaner vehicle recited 
in claim 18, Tn^ierein said vehide when closed has heater 
means. 
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[57] ABSTRACT 

A recreational vehicle or the like induding a vefaide body 
having opposed sides and a waste storage tank with an 
axially extendable flesdble hose connected to a waste outlet 
of said tank, said waste outlet being at a lower palion of the 
body adjacent one of the sides thereof. An dongated tubular 
housing is fffovided within which said flexible hose extends 
sudi that the hose can be stored in said housing and also 
drawn outwardly of a distal end of the housing toward a 
waste receptade. The housing has an articulated connection 
at a proximal end there(tf adjacent said waste outlet to enable 
said housing to be articulated relative to the body of the 
vehicle from a storage position wherein said housing 
extends generally parallel to said one of said body sides to 
a use position wherein said housing extends outwardly from 
said one side of the vdiide body. 

15 Claims, 7 Drawing Sheets 
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SEWER DISCHARGE AND STOWING out of view when stored away, which may be handled very 

SYSTEM FOR A RECREATION VEmCLE singly by the user and which is vciy economical to manu- 

BACKGROUND OF THP TMVPxrrrnM ^ ^ ^^^^^ ^ airangcd so 

balkCjRUUND of the INVmrnON that it can be^utOized on reaeational vehicles with low 

This invention relates to an inqjTOved waste drainage and ^ "ground effect" side wall portions or skirts as noted above. 

st(«^g system far lecn^ SUMMARY OF THE INVEOTION 

Recreational vehicles having self-contained bathrooms 

and sewer systans must employ a suitable means for con- A basic object of the invaition is to alleviate the jaoblems 

ducting the waste from the storage tanks to a suitable noted above and to provide a waste discharge system T)(4iidi 

disposal receptacle. In the past many of these vehicles have securely straed out of sight above the minimum road 

employed an externally accessible housing for containing a clearance of the vdiicle sidewall and which can be lowered 

length of hose which may be manually connected to a hose into use in a relatively simple operation wtdlt 

fitting on an outlet stub pipe of the vehicle waste storage <^learing the bottom of the vehide sidewall ^cn extended 
tank. The other end of the hose, in use, was extended to the 

inlet of the disposal receptade. This has proven to be a According to one aspect of the invention there is provided 

dumsy and a somewhat messy operation and it is necessary ^ recreational vehicle or the like induding a vefaide body 

to handle the hose and flush out die waste after use to avoid having opposed sides and a waste storage tank with an 

excessive build-up of odours. axiaUy extendable flexible hose connected to a waste outlet 

In U.S. Pat No. 4,133347 issued Jan. 9, 1979 to Albert ®^ *^ *t * lower portion of the 
Mercex, there is described a single add-on unit which body adjacent one of flie sides thereof. An elongated tubular 
connects directly to die outlet stub pipe of the waste storage housing is provided within which said flexible hose extends 
tank of the recreational vehicle. The unit indudes a rigid ^^^^ ^ housing and also 
outer cylindrical housing having one end whidi is arranged ^^"^^ outwardly of a distal end of the housing toward a 
to connect to the existing outlet stub pipe of the waste tank. receptacle. The housing has an articulated connection 
This cylindrical housing contains an axially compressible ^ f Proximal end thereof adjacent said waste outlet to enable 
and expandable hose of the accordion type, vMdi hose is housing to be articulated relative to die body of the 
connected at one end to that end cf die housing wMdi is vehicle from a storage position wherein said housing 
connected to the stub pipe. The oflier end of the hose is extends geno-ally parallel to said one of said body sides to 
extendible outside the housing to a disposal recq>tacle, such * position wherein said housing extends outwardly from 
other end having an end sleeve connected to it with the end ^® vehide body, 
sleeve having a removable cap. This end sleeve is provided ^ ^ further aspect of the invention there are provided 
with connections so as to mount same within the end of the structures defining a st(»age compartment extending part- 
rigid cylindrical housing. way alongside said one side of the body and ad^ted to 

Reference may also be had to my related Canadian Patent 35 ^^^ive said housing and said extendible hose and to define 

No. 1,269,802 issued Jun. 5, 1990 which is dosely related ^® position thereof. 

to the structure disdosed in the Menxr patent A rigid ^ ^ ^ further aspect of the invention die borage 

(yHndrical end i»ece is provided on the distal end of the oon9)artment is d^ned in part by a tr^ door whidi supports 

hose, whidi end piece is adapted to be fitted to the end of the housing and hose when dosed and which can pivot 

housing when die hose in die axially compressed stored 40 downwardly bdow die vehide body to release said housing 

position. The above-noted patent particularly provides a &om said compartment following which said housing can be 

novel securement for rdeasahly attaching diis end piece to moved together widi said hose so as to extend outwardly 

the aforementioned end of the housing. vdiicle body. 

The types of recreational vehides with whidi this inven- ftnther according to another feature of die invention 
tion is paiticulariy concerned are known in the industry as as storage conqufftment also indudes an upper doer whidi 
'"Class B" recreational vdiides. In more recent years diere ^ ^ opened to gain access to said con^Kutment and to 
has been a tendmcy to make diese vehicles widi down- permit rdease of said trap door to allow it to pivot down- 
wardly extendedlower side wall portions providing a type of wardly. 

"ground effect" skirt thereby to enhance the appearance of According to a still further feature of the invention said 

die vdiide and to hide from view a number of components so uppo^ door is shaped to define a step to facilitate entry into 

which are secured bcneadi the floor of die vehide. Insofar as the vdiicle body, the step-door thus defined being pivotally 

die waste drainage attachments are concerned, there arc a mounted for movement from a lower step-providing position 

numbo- of pivoting, rigid and telescoping waste drainage overlying the top of the storage compartment to a raised 

systems which have been used over a number of years up to position wherein access to the interior of the storage com- 

die present These existing systems however have a number 55 partment is gained. 

of problems. The rigid systems must be connected to die In a prefened form <rf die invention a fixed rail attends 
storage tank at a point low enough to allow die drainage p^je along said one side of the vehide body and outboard diereof 
to dear die lowennost edges of die sidewaH of die vehicle for supporting said st^door when in die down, step- 
when die drain pipe is extended outwardly. This is not providing position. Preferably, said trap door has hooks 
feasible when utilizing vehides widi relatively low "ground 60 hingedly affibted diereto along an outo- edge diereof and 
^ecr side walls as noted above. If die sidewalls are made ad^ted to be hooked onto said fixwi rail to rdeasably secure 
to be high enough for a drainage pipe to clear its bottom said trap door in die raised housing and hose supporting 
when extended, die p^e can then be seen when stowed position. Furthermore, said step-door, in the down position, 
away, diis obviously bdng undesirable from at least die preferably ovcalies said tr^ door hooks to substantially 
^jpearance point of view. It is therefore desirable to have a 65 prevent acddental rdease diereof from said laiL 
waste drainage attachment coupled widi a suitable stowing As a stiU further aspect of die invention said vehicle 
or storage system in order diat die drainage system will be indudes downwardly ^tended lower side wall portions and 
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said pioxiinal end of said elongated housing includes a position; (the step door and trap door also being shown In 
relatively short housing section loosely pivotally connected dashed lines in their open positions upwardly and down- 
between said tank waste outlet and die remaining section of wardly respectively, and waste and liquid propane tanks and 

said elongated housing to pennit said housing sections to an exterior storage compartmenl also being shown in dashed 

drop downwardly by a selected distance below the waste s lines); FIG. 4A is an enlargement of a portion of HG. 4 for 

tank outlet so as to clear bottom edge portions of the vehicle purposes of showing details more dearly; 

lower side wafl portions when said elongated housing is piGS. 5 and 5A are cross-section views of part of the 

mov^ to an outwardly extending position relative to the vehicle and system taken along line 5-^ in HG. 2 (the trap 

vehicle sidewall. ^^^^ gj^^^j^ dashed lines in its lowered position 

Preferably said relatively short-housing section has lo together with the T-hinges). Again FIG. 5A is an enlaige- 

tapered or wedge shape ends to allow a substantial degree of ment showing certain details; 

articulation of tiie housing sections relative to one another nQs. 6 and 6A are cross-section views of the drainage 

and to said tank waste outlet ^ its GsOcndtd in-use position comiected to an 

Anotiicr feature is a shield donent foe retaining the hose inground sewerage leoeptade shown at line 6—45 in FIG, 3. 
wittiin the housing when the latter is in the storage position. 

In a preferred embodiment of the invention, plural tubular DETA ngt DESCRIPTION OF THE 

housing sections are flexibly linked together and to the waste PREFERRED EMBODIMENT 

storage tank outiet, these housing sections serving to house The waste drainage attadimcnt 10 is shown in HGS. 1 

die axially compressible and extendible disdiaige hose. Tbe and 2 as bdng mounted in a stowed position under the 

flexibfy linked housing sections can drq> downwardly suf- ^ recreational vdudc 11, the latter having downwardly 

fioentiy when m use as to clear the bottom edge of flie extended lower side wall portions 13 which hide from view 

vehide sidewaU while at the same time allowing tiicse tiie several conq)onents secured beneath the vehicle floor 

housing sections to pivot througjh a substantial horizontal induding tiie black and grey waste holding tanks 17, 19 

angle depending on die location of tiie sewer receptade on respectivdy as best seen in HG. Z The drainage attachment 

the surface of tiie campground (whidi could be fore or aft of ^ indudes a short tubular housing 12 witii tapered or wedged 

die vehide as: anywhere in between). There is also provided ends pivotally connected to a waste outiet valve assembly 14 

a hinged, generally horizontal, trap-door mounted under die by a bolt witii spaced nuts 15 so tiiat tiie short tobular 

driver entrance step which supports tiie housing sections and housing 12 is connected loosdy enough to pivot relative to 

die hose contained tiierein out of view when not in use. A valve assembly 14 upwardly, downwardly and horizontally, 

pair of T hinges, tiie leg wings of which are bent to form Similarly a longer tubular housing 18, witfi one end ts^md 

hooks, are hooked over a laii siqjpoting tiie driver's door orwedged,isalsopivotaUy connw^dtotiieotiicrcndaftiie 

entrance step to secure tiie tr^ door in tiie dosed position. short housing 12 by a bolt witii spaced nuts 16, also loose 

Ibis step (also refencd to hcrcan as a step-door) is also enough for relative pivoting motion as described above. 

S^ln^^nS'iS^^^^ "^"^ t'rT^J^' 35 An axially Compressible and extendable flexible accor- 

piestep-docr in its downward position prevents tiie hooks ^ion hose 20 haWng its hmer end secured to tiie valve 

from becommg acad«itaUy undone and provides access to assembly 14 in die usual way is stored widiin botii die 

shorterindlongertubularhouringsl2andl8.Hose20can 

^^Tlr^I^H !«™g the step^door m ^e axially extended sudi tfiat tiie ^tc distal end of said 

boto die raised and lowered positions. ^ ^o.^ 20 may be brought outwar<Dh^T be distal end of tiie 

Further features of tiie invention wiU become readOy longer housing 18 and made to communicate witii an 

^>l^t fi-om tiie description which follows taken in con- in-ground waste receptacle 22 as shown in FIGS. 3 and 6. 

junction wifli tiie appended drawings and daims. (This can be done after removing tiie end cap 24 from a 

BRIEF DESCRIPTION OF THE VIEWS OF cylindrical end piece 26 attached to the flexible hose 20 and 

DRAWINGS 45 attaching a 90 degree plumbing ELL 28 in a similar manner 

^ , - ^ , . . as tiie cap 24). The ELL 28 has a cylindrical end piece 30 

FIGS. 1 and lA are dcvation views of tiie driver's side of scoured to its female end. The end piece 30 has tiie same 

die vehide Rowing tiie drainage system in its stowed type of connection as tfie end c^ 24. The male end of die 

position; (&e details can be more clearly seen in tiie enlarged ELL 28 is sinqily inserted into tiie ^er waste recratade 22 

section of FIG.IA It bemg realized tiiat certain features are during use. 

shown in fuHlines even diougji in fact diey are hidden from tk* ^ • u 
view in tiie actual structure); i a?^^. t ^ supporting tiie dramage attachment 
xnnQ ^^^^A * , . .t..^. ^ 10 m Its stowed position, is hmged by hmge 34 on one side 
HGS. 2 and 2A are top plan views taken just bdow die of tiie door to tiie skid shield 36 fixed just below tiie liquid 
floor of tiie i^jide also showing tiie system in its stowed propane tank 38. T hinges 40 are attadied to die opposing 
poati<m^etiierwjtiitiiehqmdprop^^ 55 side of tiie trap door 32 witii tiie leg wings bdng bent to form 
^. Certain details can be seen best in tiie large section of hooks 42. Hooks 42 are hooked over tiie fixed rail 44 which 
^' ' extends along the side of the vehide body and outiioard 
FIG. 3 is a partial top plan view bdow tiie floor of die tiiereof and which rail supports tiie driver entrance st^hdoor 
vehide on tiie driver's side showing die drainage system 46 in tiie down position, tiiereby keeping tiie 1nq> door 32 
connected to tiirec possible locations (or anywhere in and tiie drainage assonbly 10 lying tiiereon secuichr sup- 
between dqiending upon die location of tiie inground sewer pcnted. 

The driver entrance stcp^or 46 is of a 90 degree angled 

FIGS. 3A, 3B and 3C are partial top plan views of a shape for about two tiiirds of its lengfli and is hinged by 

portion of tiie waste drainage system when articulated to hinge 48 along tiie top of tiie vertical (\x1ien seen in ttie 

eadi of tiie tiiree positions shown in HG. 3; 65 dosed Gowered) position) leg of tiie angle. Hiis step^r 

FIGS. 4 and 4A are cross-sections taken along line 4—4 46 is held open (up) by a collapsible (folding) bracket 50. 

in FIG. 2 and showing a portion of the systemin its stowed This bracket 50 also keeps the step 46, when down, in a 
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f^J.^J^^ position by siiqjty puBing the coUapsed outwardly from said one dde of the vehide bochr; and a 
^ ^ downwndly and off-centre relative to its structure for supporting said housing in the genendly hori- 
^rr^^^^t^^&^^l j£^^y^sitiola,acenta^werUn^of«.e 

r^-^^to^j&^rss^eiss ' f^?:;ss°SS''^sr^^2r^^"^ 

door 54 The M length of the driva entrance step-door 46 structures defimng a storage compaitment extending 

when up (open) gives a person access to the small partiaUy f^'^^^ alongside said one side of the body adjacent said 

dosed storage con^iartment 51 effectively defined between low«po«»onoftiiev«*idc body and adapted to receive said 

the step4oor 4« and the trq) do« 32 when both of the latter ^ said catendiWe hose and to define die geneially 

are in their dosed positions. Hence, when step-door 46 is ^° I*^®" 

open the user can readily unhook the T hinge hooks 42 to ^ recreational vehide ot the like of daim 2 wherein 

lower trap door 32 and gain access to discharge valve pulls ^ ^^^^ compaitment is defined in part by a trap door 

56 and 58, drainage attadiment 10, fill valve 66, shut-off suHJOits said housing and hose when dosed and 

valve 68, regulator 70 and oth» items attadied to the liquid , *^ downwardly bdow the vdiicle body to 

propane tank 38. " rdease said housing from said conqiartment foQowing 

The flexible hose 20 and its end piece 26 is hdd in the T ^ "»°vedtogether with said hose so 

long tube 18 by a vertically disp<^forwardly located «"^ardly from the vehide body, 

qilash shield 60 which runs from the liquid propane tank 38 -I" V"^ '^^K'atMMUl vehide or the like of daim 3 wherein 

to the rail 44 supporting the driver eiiance ^dow 46 ''^'^ storage compartment also mdudes an upper door wWdi 

•niis splash shield 60 avoids the need for a latcWne device ^° *^ ^""^ «»> compartment and to 

andthetebyprovides easeof operation by not having to latdi of said trap door to aUow it to pivot down- 

or unlatch the hose 20 every time the drainage attachment 10 ■ , ^^ 

is put into use and then stored in the compaitment 51. -J ™ ««n«*onal vehide or the like of claim 4 wherein 

Reference may be had in partiodar toMGS. 6 and 6A „ T° ''u^J° " ^ 

wUd, show the in-use configuration rf ^^LTt^ niLSv . '"^^ ^ 

st«|Hloar46isintheopen(r^)podtio7andheMth^ SS'a^T ^"L'^T"^"' f^"' ' 

by bracket 50 and the tap door 32 fc in the lowecS oi^ Fowling poation overlying the top of the storage compart. 

pLionaswdLTTieflexi^fylink^t^^SSSSg f^.^^r^'^'^'^'i^f'^'^'^''^^''^ 

sections 12 and 18 are anded downwardly fromfte 3 ^ ^^"^'^""^^^^ 

valve assembly 14 as toVrSTTtiif^^S «-The«aeatifl™dv^ 

extended bod/sidewaU atXt por^ven tiS^ v^t ^S^aSf^l?*"^ ^""''^/*7^'=^t'~^y 

assembly 14isahiiostentirelyabowthatlevd.Ho^20and S-Sf^^J?^/" '"^'^ said stqwloor when in 

its ouflet ELL28 extend toto the wa^^ecwtedels ^^t,*^"' '^P"^'*"^ position, 

described previously. ««^tade as 7. T^e recreational vdiide or flie like of daim 6 wherein 

TV, ct/«., —J— • • t ™.. . ^ 35 said trap door has hooks hingedly afBxed thereto alone an 

JtS^uXj^n'^-^^'^ ^' outer edge thereof and adapted to be hooked onto ^fccS 

be nianq>ulated as described above to lode the step-door in o The rPi^arinn.i x>m^^ ^ *k> u*t, * i • ^ u - 

. f^,. . *5 pntions and whadn said proximal end of said elongated 

aJL^'^ embodunait of flie invention has been housing indudes a rdativdy short housing section loosdv 
SSJ^LlS^T? • ^ i« the art will pivotally connected between said tank walelSet 
S^i^ ^^S^ '^^^I remaining section of said dongated housing to permit said 

whde imainhig wdhm the spmt and scope of the mvention. housing sections to drop downwardly by a sdecKsta«M 

'° tankoutlet so as t7dear bottemete 

^^T^fS"" encompasses the fldl portions of the vehide lowec side waU portions when «M 
rangeof equivalencies as defined by the appended daims. doiigated housing is moved to an oiSj^y «dSSS 
z™"^ . . ^. , position idative to die vehide sidewalL 

1. A recreational vehide or the like mduding a vdiide 10. The recreational vdiide or the like of daim 9 whcrdn 
^l^'^^f'^^f^'^'^^'Stestonsstank.wiaian ss said relathrdy short^housing section has tapered or wedge 

St^°'^^^^^'.*'*1!."°"«*^'"**'^"'''« shapeendstoaUowasubstaLldegreeofSSti"n^?fte 
?^^^f^'^'^^^^'^lowapo^noftbe housing sedions reUtive to one i^er andTSi 
boity adjacent one (rfttie sides ttiereof; an dongated mov- waste outtet « jukho saw mbk 

fi^JlSJr^*^''"'^?^''**^"'*'*''^'''''^'^^ U.TherecreationalvdrideofdaimlOfurtherinduding 

T^^^T^. m «ad housing and also 60 a sWdd dement to prevent said hose from escaping the 

drawn outwardly of a distal end of the housing toward a housing when in flie storage position. ^ 

n^.^ '• ^^'^^ articulated con- 12. lUe recreational vdiide or the like of daim 9 indud- 

%'^f'^i^^'^'°^'^<^^^^y^^*b.body extendiflg part-way alongside Lid ^lle of tfTSy 

« adjacentsaidlowerportiTnafthevdridebodyandadapti 
whoem s^d housmg extends generally lengthwise of the to recdve said hoi^g and said extendible hose and to 
vdudebodytoausepositionwhereinsaidhousingextends define the generally horizontal star^e^nS^ 
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13. The recreatioiial vehicle or the like of claim 12 
wherein the storage con^artment is defined in part by a trap 
door which supports said housing and hose when closed and 
which can pivot downwardly below die vdiicle body to 
release said housing from said conqiartment following 
which said housing can be moved togefter with said hose so 
as to attend ootwardty from the vehicle body. 

14. The xecteatioiial vdiide or the like of claim 13 
wherein said storage compartment also includes an upper 
door which can be opened to gain access to said compart- 



8 



ment and to permit release of said trap door to allow it to 
pivot downwardly. 

15. The recreational vehicle or the like of claim 14 
wherein said upper door is shaped to define a step to 
facilitate entry into the vehicle body, tiie step-door thus 
defined being pivotally mounted for movement from a lower 
step-providing position oveiiying the top of the storage 
conQ)artment to a raised position who-ein access to flie 
interior of the storage compartment is gained. 
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ABSTRACT 



An apparatus generates power at micro-scale dimensions 
that is sufSctent to simulate the musde activity required by 
the joints of robotic fingers. The apparatus includes a 
bellows device for generating a motion stimulus in response 
to pressure changes within the bellows. A configuration of 
programmable miciofflacfained valves is used to regulate the 
flow of pressurized fluid within flie bellows. A 
cesser is reapmsive to motion conunands for controlling the 
operatioD of (be a pp ara tus. The ajqiaratus is configured as an 
integrated device that is coupled to the articulations ot a 
robotic hand via suitable attadiment mechanisms. 

36 Claims, 3 Drawing Slieets 
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ACTUA TORS F OR SIMULATING MUSCLE Robotic Cameia for Laparoscopic Sugoy: Concq>dozi and 

ACTIVITY IN ROBOTICS Experimental Results,** Surgical Lapawscopy St Endoscopy. 

Vol. 5. No. 1, pp. 6-11 (1995). Begin et aL ]Hiopose a robotic 

Pim n cspim iNvnvrrnisr singciysysteni that indudcs a robotic am for inan4)ulating 

FIEU>OFTHEINVENnON ^ a Iqwroscopic camera. A unwcrsal joint is inserted between 

The present invention rdates to the development of power effector of the robotic arm and the camera handler 

delivery modules capaUe of generating force coiiqx>nent5 ^ implement two passive degrees of freedom that prevent 

on a micro-scale dimension and, more particularly, to a motions from generating injudous torquing fences that 

microactuator assembly that duplicates muscle activity, par- otherwise would develop if the camera was rigidly attached 

ticulariy those provided in the digital extremities of the lo ^ *® robotic arm. The motion of the robotic arm is 

human body, tfaoeby facilitating robotic hands, feet and mathematically represented by ttoee variables to define a 

Ijjnbs. spherical displacement model: an alpha angle (a) corre- 

r. ^r^TT^^.Tv^ ^^r^^ w,.«™™^^, spending to tl» camera <aientation (right or left); a beta 

BACKCmOUND OF THE INVENnON angle (P) corresponding to the camera altitude (up or down); 

Many minimally invasive surgical techniques have been and a radius value (R) corre^nding to laparosoc^ic pen* 

and are being developed so that surgery can be performed etration (in or out). Based upon a visual inspectioD of the 

inside the body with minimal trauma to the patient Endo- operating field acquired by the l^)aroscopic camera* the 

sc<9ic surgery, for exan:q>le, is a medical procedure in whidi image may t>e reoriented using a computer subsystem that 

the treatment of internal ogans, such as tissue cutting, calculates the proper <Hientation variables a, P, and R for the 

removal andrepair. is perfonned through a long tube extend- 20 <^^tnera, and ttien transfonns diese values into a series of 

ing through a surgical qxmre created in a patient*s skin or robotic arm motions that are sufiSdent to produce the desired 

through a natural orifice of the patient's body. These pro- camera orientation. The robotic aim is insttucted to move in 

oednres are acconq^lished with long thin tools inserted accordance with these con^xited arm rm^ons. However, its 

dirou^ w contained within the endoscope. Often using a operation is limited by the absence of a suitable power 

miniature camera attached to the endoscope, die internal 25 <lclivery system capable of duplicating the muscle activity 

surgical field can be observed during the surgical procedure. that controls movement of the human fingers. 

When performed on die abdcminal cavity, the endoscopic Another example of an endoscope positioning apparatus 

system is called a laparoscope and the procedure is termed that can be used in laparoscopic surgery is described in 

laparoscopic surgery. When performed on the joints, such as copending U.S. patent application So^. No. 08/525273, filed 

the knee, the endoscope systemis called an orthoscope and 30 by Bruce Nappi and John CoUer on Sep. 7, 1995, and 

the procedure is termed orthoscopic surgery. entitled Apparatus for Posltiotting and Moving an Eado- 

These minimally invasive surgical techniques, such as scopic Instminent (Attorney's Docket No. LC-6). 

laparoscopic surgery* have received wide acceptance among In aU of these endoscopic systems, the manipulation of the 

patients and doctors because <tf significantly lower incidence surgical tools provided at the remote end of the endoscope 

(tf post-operative conq>]ications attributable to reduced ind- 35 during the surgical procedure is typically accomplished widi 

sion trauma. The benefits of this (Hrocedure include quicker one <x two degrees of freedom, restdting in die necessity of 

recovea^r times and less patient monitoring, leading to requiring the remote end of the endoscope to be moved 

shorter ho^ital stays and consequent reductions in medical around to insure premier positioning of fiie surgical tools. A 

costs. Despite all of these advantages, endoscopic surgery system that allows the physician to precisely maneuver 

still presents the surgeon with several formidable chal- 40 surgical tools at the remote end of an endosccpe is diaefore 

^ci^cs. extremely desirable. Such a system would necessarUy 

In accordance with current medical pracdce, certain endo- involve the robodc manipulation of these endoscopic tools 

scopic surgical techniques, sudi as those encountered in (e.g., the manipulation of robotic fingers attached to an 

laparoscopic and orthoscopic surgery, require the surgeon to endoscope), and ideally duplicate the movements of die 

operate ui a counterintuitive manner that is attributable to 45 human hand, with all six degrees of freedom, and preferably 

the ooordinatioo transformation that occurs as the remote capable of acconq)lishing voy small micro-manqMilative 

end of the endoscope is inserted into and maneuvered within steps with great dexteri^. 

the patient At presoit, the surgeon must position and use GeneraUy, robotic assemblies are typically configured 

surgical tools at the remote end of an endoscofric tube, for with end eflfectors having a mf^anfrjil design which 

exarapleindiecaseof a laparoscope qjfxoximately 500 mm so complements the task being executed. Fcr example, a 

long and usually 11 mm in diameter. The tube is moved into robotic arm may be provided with a gn|^ hand matched 

position by |»VGting it at a fulcrum formed at the point to the contours of its payload. A diverse array of parts can 

entry into die patient's sldiL This fulcrum pivot requires the be handled if die rc^tic arm is fitted widi one of a variety 

surgeon to undertake an inverted sequence of the particular of releasable wrist members each designed to siqsport a 

hand motions which would otherwise be appropriate during 55 particular payload. Robotics technology may also be 

manual handling of the remote end of the endoscope. For en^loyed to emulate a particular structure of the >m™w 

example, if die remote tip inside the body must be moved anatomy, thus simulating a specified human acdon. 

upward and to the li^ the surgeon's hand outside the body ih qjpKcations involving the simulation of a human 

must then move downwards and to the left This mismatch activity, die structural and operational aspects of the robotics 

in orientation Is further complicated liy attenqpts to coosdi- 60 assen^ly ideally are made to confcnn to die anatomical 

nate these motions against an image being displayed on aTV features underlying die chosen human capability. Since die 

monit(»*. which itsdf may diange in orientation as die human hand is die anatomical structure responsible for 

camera is rotated. This difficulty represents a major obstacle producing very precise and controllable motions at CTnail 

to widespread use of this surgical mediod, significantly dimensions, robotics research has focused upon designs 

increasing die actual procedure time fw die surgeon. 65 intended to duplicate die functicHiing of die human hand. 

One example of an endoscopic posidoning iq)paratus used specifically the fingers. For example, die in^lementadon of 

in kparoscopic surgery is disclosed by Begin et al. in ''A a prehensile (Le., grasping) motion involves die use of 
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iol>odcfingcnttatsiimilatetbein<Uvidualphalaiuiiic^^ pdodpal technologies atnently in use include linkages, 

conqmsing the digital extremities of the human hand. "^tendons*" and electnc nootors. 

By way of background, the mutuallinkage of bones in the Linkages are often used in robotic hands designed for 

human skeletal system is accomplished fay a connection limited degrees of fnodxm (e.g., single fingers witti one w 

known as a joint or articulation. In a movable axticolation, s two joints), and may be oonfi^red as push rods and rotary 

the Joint is fmned by tbc coiqxHng of two contiguous bony shafte. Althouslh additional d^ices of fiieedom are possible 

surfaces whose articular extremities are covered by cartilage widi moxt rods, each additional rod imposes a dimensional 

and connected togdber by ligaments consisting mainly of reduction upon its size, where dimensions are constrained as 

bundles of white fibrous tissue. Aphysical structure modeled in the remote end of an endoscopic tod. In paiticuhv* since 

after such a connectiQn is well known in the art, e.g., an the system design typically requires tiiat the ovenll enve- 

interoonnection of robotic fingers imitating the digital lope dimensions remain the same, an increase in the number 

extremities of the htmian hand. In general, robotics research of rods decreases the available rod diameter. This reduces 

has succeeded in developing devices that structurally rqxro- the ability of each rod to transmit power. Aocordingly, 

duce the i^ysical aspects of the phalangeal articulations. For linkage mfyhnnisms are not suitable for a^^cations where 

example, the Utah-MTT robotic hand and the Salisbury power must be transferred to tools which require even a 

robotic hand are representative of robotic structures having modest number of degrees of freedonL 

multi-jointed fingers that can emulate the grasping ability of Tendons'* are the most commonly used means of power 

a human hand. and control delivery in robotic hands, and are typically 

Apredseroboticrqroductionoftfiebumanhandrequires configured as single strands of wire which substantially 
not only that the physical stiucture be cnuilated, but also that 20 reproduce die tendon structure in human hands. Tendons 
the robotic fingers function with the same characteristic represent a suitable structure for delivering robust quantities 
motion demonstrated by human fingers. Aldiougb current of power firom oat location to anodier. particularly in 
robotic assemblies show great promise for moving work- combination with sheaves, bellcranks, and other such 
pieces within the geometrical space of manufacturing devices which allow die tendons to stqiport a wide range of 
environments, existing limitations jHcvent the development 2s °^<>tion over a considerable distance. However, tendon strvc- 
oi wca-kable prehensile end effectors which are specifically lures are limited because they must be powered by an 
adaptable to die precise maneuvering of instruments at assembly of power sources sudi as motors which are cur- 
micro-scale dimensions. The principal challenge involves rently unacoqitably large for the desired micro-scale apjdi- 
Ihe design of an adequate, yet inexpensive control apparatus cations. Each moving element requires an individual tendon 
capBblt of manipulating the robotic fingers so that they 30 and power source. Due tc their relatively large size, the 
fluidly and precisely emulate the moti<»s pennitted by the actuaKns are typically assembled into a large package 
phalangeal joints. i.e., both flexor and extensor motions. In located remote firom the dement they actuate, requiring a 
particular, the desired degree of precision requires a control very long tendon to transmit the necessary fosce. 
sppaMQS that can perform the muscle activity needed to Electric motors offer numerous advantages such as rda- 
inclement the joint motion. This search' for a contr<d appa- 35 tively low cost, availability as a stand-alone operating unit, 
ratus capable of delivering sufiSdent power to simulate die and amenability to installation and direct integration with 
musde activity is made even more AH^mU by the need to dectronic controllers. However, conventional miniature 
produce sudi power on micro-scde dimensions. One useful electric motors sin^y cannot provide adequate power for 
design apfHoacfa that addresses this problem invc^ves iden- the vast majority of robotic systons sudi as those that most 
tifying the anatomical structures re^nsiUe for joint motion 40 rapidly maneuver a smgical instrument grasped by a robotic 
and then constructing an apparatus whidi emulates the hand. Instead, dectric motors are primarily used in appli- 
identified structure, as described bdow. cations where very low motive force is required, eg., when 

The anatomical motions permitted by the joints are con- slow robotic finger movement is acoqitable. 

trolled by a network of musdes whose connection with die In summary, conventional power delivery systems are 

bones and cartilage is accomplished either dtrectly or indi- 43 inadequate for the operations needed in snudl-scale robotics 

rectiy through the intovention of fibrous stractnres called applications. Reoently» however, power deiivety systems 

tendons. Accordingly, the relevant anatomical structure for using fluidics have reodved attention. The use of fluids to 

purposes of designing such a robotic power delive;ty system deliver power is attractive because of thdr ability to produce 

is the musde and tendon group that interconnects the hi^ motive energy and then* capadly fo deployment in a 

phalanx members (i.e., fingers) at the digital extremities of 50 diverse range of applications. 

the uppa himian tCR^o. A need therefore exists to manufac- Fluid power has traditicHiaUy been used in large-scale 

ture a suitable robotic system for simulating the muscle applications, such as with cranes and construction egnip. 

activity at the finger joints <^ the human hand, and which is ment Fluidic systems have also been employed in small- 

particulariy useful in the manqxilation of surgical instru- scale operations, induding machine automation, gra^nng 

TOCDts. 55 fixtures, and diverting wOTlqiieces on conveyor belts. 

Achieving large forces and small motions in a small However, fluid-based approaches are often passed over for 
vcdnme wifli a robotically controlled hand has always been robotic designs because the auxiliary equqmient needed to 
a fomudable and complex task. The proiton becomes even generate and ddivcr adequate fluul flows is larger than 
more conqilicated as additional fingers and joints are electiicd systems. Itae is also a rehicumce to use fluid 
induded to increase the dexterity and therefore eiqpand the tio power in sterile conditions such as surgical operating 
range of moti<ni and degree of control with multiple degrees facilities, primarily because fluids are considered messy and 
of fi-eedom. Nevcrthdess, the employment of a multiluno- may be difficult to contain due to their r^d diffusion, 
tional tool is desirable because it provides an i^iportunity for creating a risk of conqvomising the integrity of the operat- 
eventually reducing the number of individual tools required ing room and possibly infecting the patient. F^uthennore, 
to conq^ete any task. Therefore, for each plication, the 65 since many robotic systems are usually designed by dec- 
selection of an approp iiatc robotic power ddiveiy system to tronic and conqMiter engineers, many of die robotic design- 
deliver adequate motive energy is a significant task. The ers are less familiar with the field of fluidics. 
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Certain bydrauUcdevuxs to deUvering energy to nmote Although the bellows oonfigmatioiis described above 

sites of reduced dimensions for accomplishing a surgical have uses at lelatively small dimensions, inchiding. inter 

procedure nevertheless have been suggested. These coofigu- aHa. the resection of diseased tissue, adjusting Ae position 

rations luive genoalfy used a bellows orpiston-likB dement of a worlpiece. and actuating artificial ducts! nonTcTlhe 

» JSHf I^JSr Tlf^f *5f^.? ' configurations can simultaneously produce prcdsdy 

^^^1^'^^^'''''^'^ co^Ued motions and rela^jdyhi^^ force, an? do sJ 

t»iuisuiauuu» ore i win uwuw. Without ED cxtcnial fluid contrcd system in smaU enough size 

iDonecoiivcndonalconfigimition,!!!^ to rcpHcate a human hand with no auxiliaiy motor asse^^ 

"T"^ "f^^"^? alternately AdditionaUy, each bellows element of conventional use 

l!S^rfr^ pI'^TrL'".^^^ requiresasq«iratefluidline.Itisdearthatthecuirentst^ 

tows. U.S. Pat No. 3,884^38 to O'Malley et al. discloses a of beUows development has not embraced an ioteerated 

beUows responsive to the alieiTiale appbcation of com- solution for providing power on a miniature scale sufficient 

P^^f^f:^,^^ vacumnpressure for creating a reciprocating tomanipulai suigiad i^trumcnts with dexterity with many 

motion that awally translates a telcsccfwig tube. The Cube is degrewof fteed<m wim numy 

fitted with a sharpened edge for cutting diseased tissue, 15 

facilitating die removal (rf cataracts during eye surgery. U.S. OBJECTS OF THE INVENTION 
Fat No. 4M6AZ7 to Akkas et aL employs a <«aph«igm 

assembly (Le., bellows device) in a similar manner, impan- ^ ^ general object of the (Hesent invention to obviate die 

ing a lec^vocating motion to a cutting instrument U.S. Pat above-noted and odier disadvantages of the prior art 

No. 5,024,652 discloses an ophthalmological resection 20 ^ ^ a more specific object of die present invention to 

device enq>loying a hydraulic system (Le., bellows and provide a microactuator assembly that integrates a bellows 

hydraulic pipe) diat is re^nsive to dqiressions of a device with a configuration of micromachined valves oper- 

surgeon-opeiated foot pedal to actuate the bellows, causing ated by an integrated control unit to emulate a small muscle 

the bellows to develop a reciprocating linear motion within capable of both flexor and/or extens<»: motions, 

a cutting tool that effects the removal (rf tissue from a body 25 ft is a further specific object of the present invention to 

cavity. U.S. Pat No. 5 g 17,465 to Steppe describes a flexible provide a microactuator assembly adapted for use as a 

and stccrable aspiration tip thst is suitable for microsurgical micromuscle simulator to duplicate the musde activity at a 

procedures. SpcdficaUy, die aspiration tip is configured with finger joint. 

l.^^rt.^!ll!!^ "^JL^^.^ Andanothcrobjectoftfieprcsentinventionistopiovide 
rSr^ rJS^n!^?^!^^^^ » a systmofroboticaUycontiSled microactuator ass^lies 
^^tT?.^ IS^^^ b^cen Its flexor capable of being grouped togedier to achieved dexterous 
states. U.S. Pat No. 5314,408 to Salmon et al. discloses a motions duough i^y dcg^^ of fteedom. 
vascular caflietcr system configured with an axially expand- r^^^J^ .«V^~u ^ 
able member (i.e., beUows) for redprocatably advandM or .9^"^ "^"^ ®^ invention will m part be obvious and 
retracting a workpiece (e.g., ultrasonic transducer) atta^ 3, Part appear heremafier. The invention accordingly 
to die distal end of die catheter body composes die apparatus possessing die coosHucdon, corn- 
In another category of bellows configurations, die beUows T 
isusedtoadjusTtoepositionofanattS^ ^ 
example, in U.S. Pat No. 2,800,055 to May, a haKitiS ^s of which will be indicated m die 
unit is equqyped widi a telescopic control lever whose 40 

n^^s noduce ddia a discharge or injecdon of prcssur- SUMMARY OF THE INVENTION 
ized mud wxdnn die beUows assembly. The resulting bel- 
lows movement displaces an array of blocks that subse- ^ foregoing and odier objects wiU be achieved by an 
(piently exert a force against a holder mechanism carrying a integrated apparatus for generating a motion stimulus, 
surgical instrument U.S. Pat No. 4,946329 to Kruegff 45 qjparatus comprises: 
similar^ discloses a micromanipulator for making precise^ bellows means, responsive to a pressure condition at an 
reproducible adjustments to the position of a mDcfaanical ii^ut part thereof, for generating a motion sdmulus; 
element SpedficaUy, an hydraulically-operated beUows valve means, integrally coupled to die beUows means, for 
member is placed in €^)aative engagement widi a lever arm q)eratively regulating die appHcadon of pressure to die 
secured to a fdatform. Modon ci die beUows member 50 input port of die beUows means; and 
produces niicroadjustments to die platfOTn, dicrdiy maneu- integral controUcr means for 0(wlioUinR die operadon of 
venng a miootool supported by die platform. tte valve means. «««^™B ™ operanon or 
In anodier hydraulic system based upon beUows, U.S. The apparatus fiirdicr coinprises a pressure generation 
Pat No. 4,056,095 to Rcy et al. discloses a control device means for generating die pressure. Tlie pressure genendion 
in^lantable in a sub-cutaneous region and actuated by 35 means inchides a source means for generating a flow of 
pressure appUed to die overiying skin. The oontrol device pressurized fluid, and a vacuum means fa* oen^aHno a 
includes a set of ooaxially-disposed beUows adiqited at vacuum pressure. 

respective ends for hydrauUcaUy communicating widi a fluid The valve means includes a first selectively operable 

chamber and widi an inl^-oudet pot serving as a norde for micromachined valve adapted to admit die flow of jkcssut- 

a flexible duct (e.g., an artificial sphincter muscle). As 60 ized fluid firom die source means into die bdlows means; and 

pressure is api^ed to die skin, fluid from die chamber is a second selectively operable micromachined valve coupled 

f OTccd into die beUows arrangement to create a reciprocating to die vacuum means and adapted to wididraw pressure fixm 

motion diat communicates pressure changes dirough die the bcUows means. 

inlet-outlet, causing die flexible duct to alternately open or The oonlroUcr rneans includes a microconqHrtet 

dose. Hence, die bcUows arrangement is useful in actuating 65 The q)paratus further comprises detection means, in 

an artificial duct which itself defines die passageway into an motion-deiecting relationship witii die bdlows means, for 

mtra^orporal orifice (e.g., a bladder). detecting a position of die beUows means; and feedback 
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means* responsive to the detected position of the bellows motions). More paiticulariy, the appaims includes a micro- 
means and aposition conomand signal from ifae mioooonir actuator assembly utilizing a bellows device to convert a 
puter that is representative of a selected position of the fluid under pressure (e.g.,paeuniatic or hydraulic, alihoagli 
IxUows means, for adjusting the <^«ation of the valve ^ non-conqsressihle hydraulic fluid is p refeu ed)» provided 



from a pressurized fluid souice, into a force component An 

Acoaidiog to ano&o' aspect of the present invention^ in a integrated valve mechanism is used to regulate the pressure 

robotic system including a oonfiguratioo of robotic fingers, ^^ti introduced into or withdrawn from die bellows device, 

an integrated actuator assembly is coupled to flic robodc in^^ control umt is employed to direct the 

fingers for diq>]acing the robotic fingers, wherein the assemr op«a««>n of flie apparatus. 

Uy oonqsises* lo ^ accordance with another aspect of the invention 

beUows means for genecatiiig a motion stimulus as pres- <^«ribed in detail hardn^^ each valve mecha- 

suiized fluid floi^ duou^ an ii^ut port thereof; nism can be sdeotively controUed by the cwitto umt so tha^ 

. ^ . . V7 . . plural valves and the oocrespoadiiifi sti of bellows can be 

valw mea^ m fluid commiinicatioD wtth the input port used with a minimal one pressure fluid line. a»l one oonHol 

of Ae beUows means, for coolroUably regulating the bus connected to all of the control units. 

fluidflowthroughtheiiiputiKHtaflhebellowsmeaos: Refeaing to HG. 1. miooactuaior assembly 8 in acccr- 

^ dance wifli die present invention includes a bdlows device 

OAtroller means, coupled to the valve means, for con- lo and contralier 12. The contralicr 12 prefeiably indudes 

trolling the operation of the valve means. a microprocessor controlled circuit 14 in die fcim of an 

The valve means hidudes a oonflgunttion of program- ^ integrated ctreuit for controlling the two micromachined 

mabkmicromadiined valves. Theoontrolkrnieansindudes valves, indicated generally at 16 and 18. The valves respect 

a miooprocessoi: tively regulate flie flow of fluid bctwc«i bellows 10 and die 

miPF np^f-PnmOM of tup no awtmoc l^essure ports 26 and 28 which are respectively adqrted to 

BRIEF DESOOPnON OF THE DRAWINGS p^^^ pressurized fluid to and receive disdiaigcd fluid 

For a fuller imderstanding of die nature and objects of die 2S ^ii^ bellows 16 Ihrou^ the corresponding valves 16 and 

present invention, reference should be had to the following valve is nosmally closed. Qrcuit 14 is provided 

detailed descr^don taken in connection with the acoon^- unique programmable addresses for the corresponding 

nying drawings, wherein: valves 16 and 18 so that when a signal representative of one 

FIG. 1 is a schematic lUuslration of a microactuator of the unique addresses is qiplied to die iiq)ut of flic drcuU 

assembly in accordance widi die present invention; » M, die concspwiding valve will open. TTie circuit 14 also 

cTO'tA* ^ 1 't - run ^ • controls die lengdi of time die valve is open SO as CD control 

FIG^isacn^s-sectionalaxid^^ ofortension of die beilows iTas wiU be more 

m ac««dance widi one aspect of die present mvention; evident hereinafter: Orouit 14 receives address and comrd 

FK}S.2B and 2C schematically illustrate die conqvessed signals via electrical oonnectw 29 diat is coupled to othff 

and extended phases, respectively, of die bellows device 33 drcuits 14 <rf otticr rmaoactuatxx^ assembHes using an 

represented in FIG. 2A; appcognato bus connection, as will be more evident from 

FIG. 3Ais a aoss-sectional axial view of a bellows device FIG. 5 described hocinafteL Bellows 19 is configured with 

in accordance with anodier aspect of the {Hresoit invention; linking mechanisms 22 and 24 secured at re^>ective ends 

FIGS. 3B and 3C scbemadcally illustrate the com^essed thereof to facilitate attachment to other devices, such as 

and octended phases, reipectiveily, of the bellows device 40 articulated elements of a robotic finger provided to the end 

represented by FIG. 3A; of an endoscope. 

HG. 4 is a block diagram of die {vefened system com- Bdlows 10 perform die required actuates function ^duc^ 

prising a plurality of microactuator asseniblies coimected involves the conversion cf fluid pressure into a force com- 

togedierwidi a common control bus and hydraulic lines for ponoiL As used herein, "^uid" refers generally to a sid>- 

deUvenng liquid to and from die beliows of each assembly; stantiaUy inooo^xesstble substance characterized by rda- 

HG. 5 is a block diagram depicting die fimctional com- .^"^^ ^^^K^: ^^"^'^ 

ponentsof diemicroa^ra^ l,in accor- componem crealmg a hy drau^ 

dancewidiapreteedembodimemof die,^ "S^^nf^S^a ."TS^^t^^ 

be a gas coznpoDcnt creating a pneumatic pressure. This 

• •i-s_* J j-j50 device offers numerous advantages, particularly as a com- 

FIG. 6 shows a pictorial view of an endoscope designed ponent in medical applicadons. Ftar example, as discussed 

in accordance with die present invention and shown in use. ^e,^^ automation of endoscopic or laparoscopic surg«y 

The same or similar elements duougjiout the drawings are requires an actuator device capable of preserving the integ- 

identified with the same reference numeraL rity of die operating room, whidi makes die bellows an 

« ^^o^,«^^^T ^« 35 appropriate device for inmlementation because it is inher- 

DETAILED DESCRffTION OF THE DRAWINGS ^idy leak proof, posses^ low friction and hysteresis, and 

In its most general fom, die present invention is dhrected does not require any sealing material 

to an appandus for predsdy delivering motive power at In general bellows 10 defines a sealed enclosure having 

micro-scale dimensions. The apparatus includes a power aco(»dion-like walls dud pennit the bellows to be axially 

source cqiaUe of oontroUably transmitting power and fur> tio expanded and contracted, allowing the voluraue within die 

dier includes an actuator element for translating power from enclosure to be varied in response to fluid pressure changes 

the power source into the required modon stimulus. In within the sealed enclosure. The bellows is configured with 

accordance with one aspect of the present invention* die an inner diamber disposed along its longitudinal dimension, 

power is transmitted through a fluid and the actuat^H* element and is operationally diaracterized by a recqirocating motion 

is a bellows device which expands and contracts in le^nse 65 as the fluid pressure dianges widiin the diamber. The inner 

to fluid provided to and withdrawn from the l>cllows device chamber is configured as a cyiindrically*diaped chamber 

so as to muscle activity (both flexor and extensor that is adapted to recdve a flow of pressurized fluid during 
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an expansion mode, and to dischaige the pressurized fluid poit 28 to create a bidirectLoiial fluid flow between beltows 

during a cootraction mode. Ikpeudiiig upon the placement 10 or iOA and a hydraulic source facility (discussed below) 

01 the chamber relative to the outer drcumferenoe of the coupled to posts 26 and 28. In particular, when the device is 
bellows, the direction of thrust wiD vaiy aocordin^y. FIGS. progpunmed for positive linear thiust (Le., during the expan- 

2 and 3 are sdiematic diagrams (tf individual bellows 5 sionmodeof bellows 10 or lOAX the valves are adapted to 
devices used to develop a linear and pivoting motion, receive hydraulic fluid ftom the hydraulic source facility 
re^>e<tively. through input port 26, and then direct Uns fluid into the 

Refening to FIG. 2A, a cross-sectional view is shown bellows chamber. Alternatively, during tiie contraction mode 

along die axial dimension of a bellows device which pro- of bellows, the valves are operable to direct hydraulic fluid 

duces a linear thrust during its recqnocating expansion and jq being discfaaiged from the bellows into die hydraulic source 

contraction motion. To achieve such thrust, the bellows is facility througih drain port 28. 

configured with an inner chamber 30 disposed c<»icentri- As mentioned above and as illustiated in FIG. 4, the input 
caUy in reladon to the outer circumference of the bdlows. port 26 is coupled to a hydrauUc source facility of higher 
Specifically, the center point 32 of the chamber 30 is pressure than ambient pressure, indicated by P^, diat pro- 
coincident with the longitudinal axis 34 of flie beUows. ^5 vides hydraulic fluid to ii^Mit pat 26, while die drain port 28 
When withdrawing fluid from die chamber 30, the bellows is coupled to a facfli^ of lower pressure dian ambient 
will exhibit die contracted fonn shown in FIG. IB. As jvessure, indicated tiy P,, so that it draws hydrauUc fluid 
pressurized fluid is introduced into die bellows chamber 30, from dram port 28. It is noted diat die facilities P^ and P^ can 
die bellows becomes ext^ided as shown in FIG. 2C exert- be paiaps connected to die same source <rf hydraulic fluid 
ing a linearly-directed dirust in die direction of die arrow 36 ^ indicated at S in FIG. 4. The facilities P^ and Pj can be 
along die axis 34. The linear extension is specifically attrib- connected to die respective input and drain ports 26 and 28 
utable to die oonoentric positioning of die chamber widi of each miooactuaior assembly 8 through respective feed 
re^>e<* to tbc beUows circumference and additional guiding lines and Lj, eadi fitted witii an array of taps hydrauU- 
means (not shown). When fluid is withdrawn from die caUy coupled to die respective port of a corresponding 
chamber, die bellows will contract due to die spring nature 25 miooactuator assembly 8. This parallel architecture allows 
of die bellows or an auxiliary spring (not shown), producing hydraulic fluid to be simultaneously and independendy 
a linear force in die opposite direcAiott of arrow 36. suppUed to all, a subset, or a single <Mie of die bellows 

Referring to FIG. 3A, a cross-sectional view is shown deWces. The hydraulic fluid in line L| must be maintained at 
along the axial dimension of a bellows lOA which produces a sufficient pressure as provided by facility P^ sudi that the 
a rotational or pivoting thrust during its reciprocating 30 pressurized hydrauKc fluid is constantly presented to all of 
motion. The beUows is configured with an inner chamber the laput potts 26. The line L2 is likewise maintained at a 
30A whose center point 32A is displaced away from die pressure sufBciently below ambient pressure so that any of 
longitudinal axis 34 of die bellows and towards the outer the bellows of the assesses 8 can be quickly drained <^ at 
circumference. The inner chamber is dierefore offset from least a part of any hydraulic fluid within the bellows through 
die concentric placement depicted by the bellows of RGS. 35 the ooneqmnding drain ports 28. Finally, a separate proces> 
2A-C, which illustrates a linear rec^axx^ating motion. When scvPR, for example a computer syston, is connected to each 
contracted, the bellows wili take a form resembling diat of the assemblies dirou^ a common bus CB. Each assembly 
dqricted in FIG. 2C. However, by offsetting the inner is provided wifli a unique address. The processor PR pro- 
chamber in the maimer described, the 1)ellow$ 19A will vides bodi an address and control signal to each assembly 
follow die curved (x rotational motion dq>icted in FIG. 3C 40 ova the bus so that eadi asseiAbly is separately controlled, 
when pressurized fluid is introduced into die bellows cham- Eadi control signal provides flie ap pro pri ate inf omiation of 
ber. The consequent ihmst generated by this beflows during how mudi the beflows of a particular assembly should be 
its extension mode provides bodi a power and bearing extended or contracted from its current positioa This par- 
^iu^oA- aUd architecture allows all of die beOows of die assemblies 

Although the bellows device disclosed herein is repre- 45 8 to be simultaneously and independendy controlled. This 

sented as a diaphmffa element, this rqnesentation is shown paralld architecture among the actuator assemblies 8 mini- 

for illustrative purposes only and should not serve as a mizes construction cooqilexity and cost« and is amenable to 

limitation of the present invoition. Rather, it should be the addition of further actuator assemblies tfarou^ dieir 

^yparent to those skilled in the an diat other devices may be attadiment to any available drain and supply taps along the 

used, such as' a piston-like c3dihder,widioutdq)arting from 50 qiprqinate feed lines and connection to the control bus CB. 

the basic opisration of the microactuator assembly. In accordance with one alternative aspect of the present 

The transmission of fluid into and away from bellows 10 invention, eadi actuator assembly 8 can be designed to have 

or lOA is regulated by a valve medianism, In a prcfened a local intelligenoe capabiliQr diat permits it to an^yze 

implementation, diis valve mechanism is configured witfi motion requests from odier actuator assendslies and to 

micromacfained valves amiable of supporting ndcroflow S5 generate its own commands. In this instance die processor 

transmissitus. These valves are adapted to be in fluid PR would be partially used, or not used to pctfonn die 

communication with the Inner chamber of the bdlows, oontrol function for die entire array of actuatcH- assemblies, 

depending upon the selected fluid medium. The NC-1500 As described bdow in connection wifli FIG. 5, diis local 

Fluistor™ Miaovalve from Redwood Microsystems is one intelligence is embodied in circuit 14 and comprises a very 

exarx^e of a suitable valve medianism. This WKxnaUy 60 large-scale integrated (VLSI) circuit chip including a 

dosed gas valve operates upon die pdnd^e that heating a recdverdemult9lexer(DMUX) 40 for receiving commands 

gas will cause the gas to expand; acccodingty, if die gas addressed to die actuator assembly. E^ocessor 14 fiirtha- 

vohime is held constant, the gas pressure will increase as indudes micropiocessor 42 for analyzing and responding to 

heat is i^lied. The pressurized gas can then be used to the commands, preferably in conjunction with a menaoiy 

move a diq)i]ragni, allowing it to function as a valve gate for 65 unit that furnishes a matrix of appropri ate responses. An 

controlling the flow of fluid. The valves are further ad^^ analog servo control circuit 44 is also provided for control- 

for hydraulic communication with input port 26 and drain ling the valves, hence regulating die transmission of hydrau- 
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lie fluid into the bellows. Apositionseii8or46 operates in a As described above, when each actuator assemiUy is 
feedback loop with servo system 44 to provide position equqiped with its own micraprooessar, a number of opera- 

infCHmation to microprocessor 42. tional advantages can be provided. By distributing the 

Refening to FIG. 5, a block diagnun is shown of the computer power of the entire system into individual micio- 
dectronic control apparatus embodied in circuit 14 cf each 5 processors each independently operable and self* 

acniator assembly. The receiver DMUX 40 receives address administrating, multq>ic tasks may be run in paralleL This 
and data signals (iqvesentative of power or force, or a concucroit processing in^roves the ad^ve response of die 

position of the bellows) from the common bus CBwfaidi system and reduces 8 the computation period needed to 

applied to die circuit 14 Ifarou^ ocmnectcff 20 (see FIG. 1). in^lemiait a specified opecation since each actuator is only 

Coaxparing the address signal and the address of the assem- rc^nsible for monitcsing its own environment Conven- 

Uy 8 (which can be stottd in die memory of the miaopro- tional systems are characterized by cooqiletely relying on 

cessor 42), if a match is made the data signal is d ecoded by remote processing, in which a central conqxiter performs all 

DMUX 40 and forwarded to the microprooessor 42. of the pnocessing for all actuator assemblies. Consequently. 

The microprocessor 42 analyzes the data and detennines the signal padis to the actuator assemblies can be quite 

an appropriate course cf action. For exanq>le, when the data 15 lengdiy, limiting die communirations to low bandwidth 

represents a command to operate bellows 10 in a particular signals. As a result, oonventi<»ial actuators exhibit very slow 

manner (e.g., in a contracted or expanded state), it is operating speed, an unacceptable feature especially where 

necessary to determine whetfier such an operation falls fast, precise motions are needed. By contrast, the local 

wilfain the range of valid and permissible actions of the processing within each actuator assembly of the present 

bellows. This determination may be fadOitated by a memcHy ^ invention eliminates any concern over unduly long oommu- 

unit provided with microprocessor 42, which inchides a nication padis, allowing the transmission cfhi^ bandwidth 

table of apfnofHiate responses each indexed to a respective signals to create a foster, more re^nsive systeia The 

command. By accessing ttit memory upon receiving a availability of high bandwidth feedback to servo system 44 

command, the micn^iroccssar will formulate a reply in results in a faster oonverg^ce of the bellows movement to 

accordance with die response retrieved from memory. This 25 desired position. 

reply may take the form of a denial of die requested The local processing also pennits each acdiatn* assembly 

operation, or accq[)tanoe ci the request followed fay its to receive commands from a number of different locations, 

execution. This allows construction of a redundant system in which 

bi the event that die bellows is to be activated, either in each actuator assembly can function as a system supervisor 

reqionse to a request from another actuator assemUy or in 30 to monitor the overall system operation and even to assume 

ieqx>ttse to a self-directed command provided by the aciua- complete control in tiie event that a system fruhire disables 

tor assembly itsdf, or a signal provided by die processes FR, the processing oqiabtlity of all other actuator assemblies, 

the cmrent position of the bellows is determined and In accordance with another aspect of the present 

compared to die desired position requested by die data invention, circuit 14 serves as a common platfonn to fadli- 

signaL Based on diis comparison, an aj^xopriate position 35 tate the monolidiic integration of the miooactuated valves 

command is generated to initiate activation of the bellows. and the electrical control qiparatus. This int^ration may be 

The digital position command is converted by a digital-to- established using a single silicon wafer as the platfonn. 

analog (D/A) amvcrter 48 into an analog signal rcpresen- Additionally, die entire actuates assembly is inefoably 

tation. This conversion is necessary in the embodiment configured as an integrated device by pft^irag^ng circuit 14, 

described because the servo feedback loop and the valves 40 connector 20, and die hydraulic fluid ports 26 and 28 onto 

are responsive to analog signals. a single embedded platfonn rqvesented by controller 12, 

The analog position command is apfdied to an analog which is then directly integrated with beDows 10. 

servo control circuit 44 that operates a closed-loop feedback As noted above, cuntent robotics technology inchides 

function to ensure proper activation of bellows 10. The finger elements that structurally emulate die i^ialangeal 

positionoommandisapidiedtothepositivcreferencepoitof 45 articulations conqxrising the digital cactrcmities of the human 

a differential summer SO what it is combined with the hand. However, their operation is severely limited by the 

feedback signal appearing at the n^ative reference port The absence of a suitable power system cq>able of duplicating 

differential summer 50 provides an cmx signal e that is the nuisde activity that controls movemoit of the human 

amplified by anq>lifier 52 and dien fowarded to die valves fingers. The actuattH- assembly according to the present 

as a control signal representative cf the degree of flow 50 invention represents a significant technological advance in 

control that the valves are to exerdsc over die pressurized delivering precise, higih-mtensity power at micro-scale 

fluid. Hence, the control signal reflects the amount of dimensions, and therefore may serve as an integral feature of 

hydraulic fluid to be admitted into or withdrawn from robotics systems, as discussed below, 

bellows 10 so that die bellows moves to the desired posltioa Several elements of the actuator assembly disdosgd 

Obviously, if die bellows is already in the desired position 55 herein constitute analogues <tf certain i> n^om icfll features 

tiie control signal will indicate that no change is necessary. widiin die human body diat are responsible for muscle 

A position sensor 46 conthiuously monitors and detects activity. In particular, die pressurized hydraulic fluid applied 

tfiepbsitionof a reference pc^ on bellows 10 and provides to bellows 10 cocresponds to an arterial blood flow that 

a position indicator representative of this dete ct ed positioa provides oxygenated Uood to the musde tissue. Therefm, 

The position indicator is scaled by a gain constant of value 60 the fluid being discharged from bellows 10 corre^nds to 

P using a feedback scaler 54. The scaled signal is ^lied to the de-oxygenated venous blood flow leaving the muscle 

the negative reference pest of differential summer 50 as die tissue. A^tionally, die nnaoconqiuter within circuit 14 

feedback signal. As shown, a feedback path is fonned by provides the electrical signals sufficient to activate and 

position 5en5<v 46 and feedback scala 54. The analog servo control die beflows motion, functioning simHariy to die 

oontrckl circuit 44 continues to operate 65 nervous system that siqipHes the inqnilse energy needed to 

is optimized, indicating that bellows 10 is now in its desired excite the cells of the musde tissue. Accordingly, die inte- 

position. grated actuator assembly of die present invention exhibits 
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operating d&ancteristics that make it suitable for dq>loy- the robotic hand need not be constrained by concerns ova 

ment as a miao-musclc simulator, hence serving as an whetfier ttie robotic hand wili be issued a scries of geometri- 

enabling technology for designing miniature modular cally illegal motion commands related to inter-finger 

muscles useful in robotic apptications. motion. Even if the robotic hand possesses d^xecs of 
In accordance with a prefcfred embodiment of the present s freedom in its fiiigers and joints that do not have oounteipait 

invention, the actuator assembly disclosed herein is ad^^ited human motions, the use of the suigeon's finger movements 

for use as the elemental building block in mannfacturing as die source of all motion commands to fiie actuator 

micro-nuisde simulators. S ^ gd fic aPy, the actuator assembly assemblies means that the glove controller cannot issue a set 

functions as a suitable power control system for reproducing of commands which violate the finger geometry ccmstraints. 

the muscle activi^ needed to flex the robotic finger joints. Stated otherwise, the anatomical limitations governing the 

This aAaptttdon is illustrated in FIG. 6, wherein a surgical range of movement within the human hand are the same 

robot robotically performs laparoscopic examinations on a limitations ciqxrienced by the robotic hand. If a sequence of 

subject patient indicated at 60. The robot includes a switches were used to control each of the finger joints, for 

miniature, three-fingered hand 62 whose finger joints are example, the process of determining finger interference 

powered by a plurality of microactuator assemblies 8, each would t>e a major calculational task since activation of the 

of which fiinctions as a micro-muscle simulator. A control switches does not reflect actual human motions, 

glove 64 is worn by the surgeon 68 to control the movement ^iHrnt has been shown and described herein is a novel 

of die robotic fingers. A visualization system (not shown) is apparatus capable of delivering force components at micro- 

preferaMy used by die suigeon to monitor flie surgical field dimensions. The apparatus is configured as an actuatw 

inside the patient device that convens a pressure signal (i.e., a pneumatic or 

Based upon an analysis of the maneuvers undeitaken by I'^l'^'^l ? ^Ti'^ 'I^^S^'^^''^ ^ 

a surgeon to perfori endoscopic procedures, a tiiree- t'^^J''^'^^ 

fin««,^ w^K^i/uI,,^ .V i^ii A *L u J * ^® poform the actuator function, while an arrangement of 

^ pI^u^ '^J^ Programmable micromadiined valves is usedTr^gulale the 

naUy smmbite the ftinctions of the human hand A repeater flow of pressurized fluid through the bellows. A Laopro^ 
device (not shown) is used as an mterface between the 25 cesser controls the operation of the ^>paratus. In a prcf«ed 

surgeon and die robotic hand, functioning as a control configuration, the elements of die apparatos are assembled 

apparatus diat is responsive to iq>ut data provided by a onto an integrated platixwrn. The operating features of die 

surgeon for generating motion commands that activate the apparatus make it well-suited for depl<^ment in a robotics 

robotic hand. The rqpeatcr device sim^ply transmits (Le./ application, functioning as a micro-muscle simulator to 
rq^eats) the moticm oonqxments diat are generated by die 3^ provide adequate power for simulating die muscie activity 

surgeon, widiout any intermediate coordinate transformation required by the joints of robotic fingers, 

or motion analysis. In a prefesred implementation* the Since certain changes may be made in the above qipara- 

xepeater device is configured as an exoskeletal or glove tus and metfiod without departing from the scope of the 

oonuoller 66that is adqyted to receive die hand of a surge<Hi, invention herein described* it is intended that all matter 

whO' then manipulates the fingers of die glove to effect 33 contained in the above description or shown in die acoom- 

endoscopic positioning. panying drawings shall be Inteqveted in an illuslrative and 

Position detectors (not shown) are disposed on die glove "°Lj? " j^^^^pg sense, 

to measure die orientation of each joint of ti^e hand. When , is claimed is: 

it becomes necessary to maneuver die endoscope, die sur- ^' ^ integrated apparatus for generating a motion 

geoii moves the fingers of die glove controUer in die desired 40 ^ppm^us comprising: 

fashion. This motion is detected by the position detectCHS as ^ 

orientation vahies, which are encoded by a command signal bellows means, at least partially integrally coupled to said 

generator and siq>plied to the array of actuator assemblies. responsive to a pressure condition at an input 

These control signals are decoded and Iransfenvd to die bellows means, for generatmg a motion 

qipropriate actuator assemblies to siinulate a inuscle activity 45 stimulus; 

that moves the robotic fingers. The command signals, in valve means^ at least partially formed within said base and 
pafticukir, control the motion of a conesponding joint in die integrally coupled to said bellows means, for opera- 
robotic hand located within die patient*s body. tively regulating die i^lication of pressure to die input 

The robotic hand is essentially a miniaturized, scaled- bellows means; and 

down version of the glove controller, and is mechanically 50 a controller means, at least partially fonned within said 

coui^ed to the endoscopic instrument such that movement of base, for controlling the operation of said valve means, 

die robotic fingers is directiy communicated to the instni- 2. The apparatus as recited in daim 1, further conqvising 

ment as functionally equivalent displacement vectors. This pressure generation means f<ir generating said pressure, 

motion widiin the robotic fingers is created by an array of 3* The qiparatus as recited in claim 2, iK^ierein said 

micro-muscle simulators (Le., actuatcx^ assemblies) each 53 pressure generation means conqmses: 

re^nsible f or the motion of a particular joinL The actuator source means for generating a flow of pressurized fluid; 

assemblies are coupled via dieir linkage nirdmnfi yF "« 22 and and 

24 (see FIG; 1) to respective articulations of a robotic finger. vacuum means for generating a vacuum pressure. 

Upon receiving a motion command (^ch is carried on die 4. The q^paratus as recited in claim3, wherein said source 

lines in PIG. 5), Che acoiator assembly will resp<Hid and 60 means generates a pneumatic fluid flow. 

activate die bellows, producing a force cwnponent diat is 5. The apparatus as rcdtcd in claim 3, wherein said source 

communicated to the robotic finger joints. For example, if a means generates a hydraulic fluid flow. 

bending nuiticMi is requested of die forefinger, die appropri- 6. The apparatjas as redted in claim 3, vi^eidn said valve 

ate bellows devices will be operated in dieir ccmtraclion means conaprises: 

^^5* 65 a first selectively operable micromachined valve adapted 

By using sudi a glove-type omtrdicr to drive a geomctri- to admit die flow of pressurized fluid from said source 

cally identical but miniaturized robotic hand, the design of means into said bellows mwrnc and 
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a second selectively operable micromaduBed valve 
coupled to said vacuum means and adiqpted to witiidraw 
pressure from said bellows means. 

7. The ^yparatus as recited in claim 3 wlierdn said valve 
means conqprises a micromachined valve adapted to be 
selectively coupled to said source means for admitting the 
flow of pcessurized fluid from said source means into said 
bellows means, or coupled to said vacuum means for with- 
drawing pressurized fluid from said bellows means. 

8. The apparatus as recited in claim 3« further comprising: 
a fluid supply port for ooiq)liiig said source means to said 

valve means; and 
a fluid drain port for coupling said vacuum means to said 
valve means. 

9. The apparatus as recited in claim h furttier comprising 
connector means for providing data signals and power 
signals to said controller means, wherein said data signals 
are representative of a desired movement of said bellows 
means. 

It. The appmtjos as recited in daim 1, wherein said 
controller means comprises a microcomputer. 

11. Hie apparaOis as recited in daim 10, further oon^xris- 
ing: 

detection means, in motion-detecting relationshq) with 
said bellows means, for detecting a position of said 
bellows means; and 

feedback means, responsive to the detected position of 
said bellows means and a position command signal 
from said microconqHiter that is representative ci a 
selected position of said bellows means, for adjusting 
the opexation of said valve means. 

IZ The apparatus as redted in daim 1, ixtemn said 
bellows means is configured to geneiale a substantially 
linear thrust 

13. The apparatus as ledted in daim 1, wherein said 
bellows means is configured to generate a substantially 
non-linear thrust 

14. The apparatus as redted in daim 13, wherein said 
substantially non-Hnear Ifarust indudes a rotational iDOtion 
component 

15. A robotic system con^vising: 

at least one robotic movable member; and 
an integrated actuator assembly coupled to said robotic 
movaUe member for moving said robotic movable 
monbcr, sdd integrated acmator assembly coaqnising: 
abase, 

bellows means for generating a motion stinmlus as 
pressurized fluid flows through an input port thereof, 

valve means* at least partially formed within said base 
in fluid communication with the ispat port of said 
bellows means, for oontroUably regulating the fluid 
flow through the input port of said bdlows means, 
and 

controller means, at least partially formed within said 
base and coupled to said valve means, for controlling 
the operation of said valve means. 

16u The robotic system as redted in daim 15, wherein 
said bdlows means is operable in an esqixuision mode to 
create flmist in a first direction to move said robotic rnovable 
member as pressurized fluid is admitted into said bellows 
means, and operable in a compression mode to create tlmist 
in a second direction opposite to said first direction to move 
said robotic movaUe member as pressurized fluid is with- 
drawn from said bellows means. 

17. The robotic system as recited in daim 15, wherein 
said bellows means is configured to generate a substantially 
linear motion stimulus to move said robotic movable mean- 
bcr.' 



18. Tl^ robotic system as redted in daim 15, wherein 
said bellows means is configvred to generate a sutistantially 
curvilinear motion stimulus to move said robotic movable 
member: 

19. Tbe robotic Systran as redted in claim 15, further 
oonqHising: 

fluid simply meai^, coupled to said valve means, fot 
supplying a flow of pressurized fluid to said valve 
means; and 

fluid reservoir means, coupled to said valve means and 
maintained at a pressure suffident to withdraw fluid 
from said bellows means and tben ttirou^ said valve 
means, for receiving fluid withdrawn from said bellows 
means. 

20. The robotic system as recited in claim 15, wherein 
said valve means comprises a configuration of program- 
mable micromachined valves. 

21. The robotic system as redted in claim 15, wherein 
said controller means comprises a microprocessoL 

22. The robotic system as recited in claim 21, \(dierein die 
inte^ated actuator assembly further comprises: 

ooonector means adapted to receive data signals indicat- 
ing a requested qserating state of said bdlows means, 
and to receive power signals; and 
recdvCT means, coupled to said connector means, for 
distributing said powo- signals as required by dectrical 
requirements of said actuator assembly, and f(»wanling 
said data signals to said miooprooessor. 

23. The robotic system as redted in claim 22, wherein 
said miooprocessor is req)onsive to said data signals for 
generating a command signal that effects the appropriate 
operation of said valve means consistent with the requested 
operating state of said bellows means. 

24. The robotic system as redted in daim 23, wherein the 
integrated actuator assembly fiulfaer conqxises memory 
means, coupled to said microprocessor and including a 
plurality of position conmoands each indexed to an operating 
state of said bellows means, for providing as said command 
signal the position conunand corresponding to said 

^ requested operating state. 

25. The robotic system as recited in claim 21, further 
conqsising: 

detection means, in motion-detecting reiaiu>nshq> with 
said bellows means, for d^ecting a position of said 
bellows means; and 
feedback means, responsive to the detected position of 
said bellows means and a position command signal 
from said microprooesscHr that is representative of a 
sdected motion of said bellows means, for adjusting 
the operation of said valve means imtil the position of 
said bellows means converges to said sdected motion. 

26. A robotic system comprising: 
a plurality of migomanfpnlarive actuator assemblies, 

each oonqvislng: 

a bellow means, responsive to a pressure conditions at 
an input port and drain port there(tf, for generating a 
motion stimulus; 
a valve means, ooiq>led to said bellows means, for 
operatively regulating tiie applicati<m <tf apressure to 
at least one of the ii^mt and drain posts of said 
bellows means; 
a contrdler means frir comndling the operation <rf said 
valve means; 

a common feed line connecting the iapat ports of all of 

said bellows means; and 
a common feed line connecting the drain ports of all of 
said bellows means. 
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27. In an endoscopic system including a robotic system 
for maneuvering an implement, said robotic system com- 
prising: 

a plurality of miccomanipulative actuat<^ assenihlies, 
each conqmsing: 

bellows means, responsive to a pressure conditions at 
an input port and drain port thereof, for generating a 
motion stimulus; 

valve means, coupled to said bellows means, for opera- 
tively regulating the application of a pressure to at 
least one of the input and drain ports of said bellows 
means; 

controller means for controlling the operation of said 
valve means; 

a common feed line connecting the input ports <tf all of 

said bellows means; and 
a common feed line connecting the drain ports of all (tf 
said bellows means. 
2S. The q>paratus as recited in claim 1, ^diocin the base 
compises silicon. 

29. The robodc system as recited in claim 15, wfaerciD the 
base oonqoises silicon. 

30. The robotic system as redted in claim 15, wheredn the 
robotic movable member is a phalanx ctf a robotic finger. 

31. The robotic system as recited in claim 30, wherein the 
integrated actuator assembly is located within the robotic 
finger. 

32. A robotic finger ooinpciSLng: 

at least, cme joint at which two pivotable finger members 
are inivotably connected; and 

an integrated actuator assembly within the robotic finger 
coupled to one of the pivotable finger members to pivot 
the pivotable finger members relative to each other, 
said integrated actuator assemUy conqsrising: 
abase; 

bellows means, at least partially integrally coupled to 
said base and responsive to a pressure omdition at an 
input port of said t)ellows means, for generating a 
motion stimulus; 

valve means, at least partially fanned within said base 
and integrally coupled to said bellows means, for 
operatively regulating the application of pressure to 
the input peat of said bellows means; and 

electronic controller means, at least partially fonned 
within said base, for controlling the operation of said 
valve means. 

33. An int^ratcd appmous for generating a motion 
sttmnlus, said qsparatus comprising: 

bellows means, responsive to a pressure condifion at an 
input port thereof, for generating a motion stimulus; 

pressure generation means for generating pressure at said 
input port, said pressure generation means conqxising 
source means for generating a flow of pressurized fluid 
and vacuum means for generating a vacuum pressure; 

valve means, integrally coupled to said bellows means, 
for opeiatively regulating the appiicatipn of said pres- 
sure at the input port of said bellows means, said valve 
means conqxising: 

a first selectively operable nucromachined valve ^ 
adap t e d to admit the flow of pressurized fluid from 
said source means into said bellows means, and 

a second selectively operablt micromacfained valve 
coupled to said vaomm means and adapted to with- 
draw pressure from said bellows means; and 
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integral controller means fm controlling the operation of 
said valve means. 

34 An integrated apparatus for generating a motion 
stinuihis, said apparatus comprising: 
beUows means, re^nsive to a pressure condition at an 

iiqwt port thereof, for generating a motion stimulus; 
pressure generation means f« generating pressure at said 
iBpat port said pressure generation means conqirising 
source means for generating a flow of pressurized fluid 
and vacuum means for generating a vacuum pressure; 
valve means, integrally coupled to said bellows means, 
for operatively regulating the a|»plication of said pres- 
sure at the input port of said bellows means, said valve 
means comprising a micromadiined valve «A»p>H to 
be selectively coupled to said source means fcH* admit- 
ting the flow of pressurized fluid from said source 
means into said bellows means, or coupled to said 
vacuum means for withdrawing fsessunzed fluid fixim 
said bellows means; and 
integral controller means for controlling the operation of 

said valve means. 
35. In a robotic system including a configuration of 
robodc fingers, an integrated actuator assembly coupled to 
said robotic fingers for displacing said robotic fingers, said 
assembly coniprising: 
bellows means f^ generating a motion stimulus as pees* 

surized fluid flows through an input port thereof; 
valve means, in fluid conmunication with the input port 
of said bdlows n^ans, for controUably regulating the 
fluid flow through the iqMit pc^ of said bellows means, 
said valve means ooo^Hising a configuration of pro- 
grammable micromacfained valves; and 
controller means, coupled to said valve means, for con- 
trolling the opemion of said valve means. 
3d. In a robotic system including a configuration of 
robotic fingers, an integrated actuator assembly coiq)led to 
said robotic fingers for displacing said robotic fingers, sidd 
assembly comprising: 
beUows means for generating a motion stimulus as pres- 
surized fluid flows through an input port thereof; 
valve means, in fluid ocnnmunication udth flie ii^Mit port 
of said beUows means, for controUably regulating the 
fluid flow tfirough die input port of said bellows means; 
controller means, coupled to said valve means, for con- 
trolling the openition of said valve means, said con- 
troller means comprising a microprocessor; 
oonnector means adapter! to receive data signals indicat- 
ing a requested operating state of said beUows means 
and to receive power signals; 
receiver means, coupled to said connector means, for 
disttibuting said power sig^ials as required by electrical 
requirements of said actuator assembly, and f orwaidittg 
said data signals to said microprocessor, said micro- 
processor being responsive to said data signals for 
g^ietating a conmiand signal fliat effects the appnpnr 
ate operation of said valve means consistent with the 
requested operating state of said bellows means; and 
memory means, covplkd to said microprocessor and 
including a plurality of position conunands each 
indexed to an operating state of said bellows means, for 
providing as said command signal the position com- 
mand oore^nding to said requested operating state. 
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ABSTRACT 



A flexible plumbing assembly is provided for use in a trailer 
with an extensible cabin having rigid plumbing that can be 
moved between a retracted position wherein the extensible 
cabin is substantially inside the trailer and an extended 
position wherein the extensible cabin is substantially outside 
the trailer. The flexible plumbing assembly comprises a 
flexible hose connecting the trailer rigid plumbing to the 
cabin rigid plumbing, a sliding guide for horizontally mov- 
ing the connection of the flexible hose to the cabin rigid 
plumbing at a constant elevation relative to the cabin floor 
as the cabin rigid plumbing moves with the cabin between 
the extended and retracted positions, and a hose guide for 
ensuring that material in the flexible hose moves in the 
proper direction as the cabin moves between the extended 
and retracted positions. In the preferred embodiment, the 
shding guide comprises a support bracket which hold the 
connection of the flexible hose to the cabin rigid plumbing 
and is slidably attached to a track that is generally parallel 
to both the floor and the front and rear walls of the cabin. 

12 Clauns, 3 Drawing Sheets 
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FLEXIBLE PLUMBING ASSEMBLY 

This is a continuation of application(s) Ser. No. 08/520, 
166, filed Aug. 25, 1995; now U.S. Pat. No. 5,658,031. 

FIELD OF THE INVENTION ^ 

This invention generally relates to flexible plumbing 
assemblies and, more particularly, to flexible plumbing 
assemblies for use in travel trailers, fifth wheel trailers, 
motor homes, recreational vehicles and the like provided 
with extensible room portions for increasing the living space 
in the trailer. 

BACKGROUND OF THE INVENTION 

Many travel trailers have a central or main room contain- 
ing an extensible cabin portion which is laterally extendable 
in order to increase the interior space of the trailer when the 
trailer is parked at its final destination. The extensible cabin 
portion is typically slidably supported upon the floor of the 
main room for movement between a stored, retracted posi- 20 
tion and an extended position. 

Typically, the kitchen and bathroom areas had to be 
located in the central room which does not move, in order to 
accommodate the rigid plumbing necessary for waste dis- 
posal lines, water lines, and gas lines. Therefore, generally 
only the living room section could be extended out from the 
central room. Unfortunately, separating the kitchen/ 
bathroom from the extensible room prevents the usable area 
in the central cabin area from being maximized. 

Attempts to locate the kitchen and bathroom areas in the 
extensible cabin portion have been relatively unsuccessful. 
One solution to locating the kitchen and bathroom areas in 
the extensible cabin portion is to provide for coimection to 
the utility lines by quick release connectors. The use of quick 
release connectors, however, necessitates manually connect- 
ing and disconnecting the utility lines each time the exten- 
sile cabin portion is moved into the extended position. This 
can lead to an increased likelihood of a poor connection 
causing leakage. Further, this leakage could lead to safety 
problems. ^ 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is an object of the invention to provide a vehicle, such 
as a mobile home, house trailer, recreational vehicle, or the 
like having a laterally extensible cabin with kitchen and/or 
bathroom areas that does not require manual coimection of 

plumbing. 

It is an object of the invention to provide a flexible 
plumbing assembly permitting the extensible cabin portion 
of a trailer, mobile home, recreational vehicle or the like to 
contain areas needing rigid plumbing such as kitchen and 
bathroom areas thereby increasing the usable interior space 
of the main room of the trailer. 

It is an object of the invention to provide a flexible 
plumbing assembly which allows the rigid plumbing in the 
extensible cabin portion to be used in both the extended and 
retracted positions. 

It is a related object to provide a flexible plumbing 60 
assembly that does not require inanual disconnection of the 
rigid plumbing in the trailer fi-om the rigid plumbing in the 
extensible cabin portion when the cabin is moved from the 
retracted to the extended positions. 

It is a related object to provide a flexible plumbing 65 
assembly which allows the rigid plumbing in the extensible 
cabin to be used when the trailer is moving. 
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Another object of the present invention is to provide a 
flexible plumbing assembly that maintains a proper drain 
slope as the extensible cabin moves between the extended 
and retracted positions. 

These and other feamres and advantages of the invention 
will be more readily apparent upon reading the following 
description of a preferred exemplified embodiment of the 
invention and upon reference to the accompanying drawings 
wherein: 

BRIEF DESCRIFHON OF THE DRAWINGS 

FIG. 1 is a perspective view of a fifth wheel trailer with 
an extensible cabin in the extended position; 

FIG. 2 is a perspective cut away view showing the flexible 
plumbing assembly disposed within the panel wall in the 
central room of the trailer and the extensible cabin (in 
broken lines) in the retracted position; 

FIG. 3 is perspective cut away view showing the flexible 
plumbing assembly disposed within the panel wall in the 
central room of the trailer and the extensible cabin (in 
broken lines) in the extended position. 

While the invention will be described and disclosed in 
connection with certain preferred embodiments and 
procedures, it is not intended to limit the invention to those 
specific embodiments. Rather it is intended to cover all such 
alternative embodiments and modifications as fall within the 
spirit and scope of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings and particularly to FIGS. 1-3 
the trailer 10 has an extensible cabin or room 12 and a 
slideout mechanism (not shown), and a flexible plumbing 
assembly 50. Although the illustrated trailer is of the "fifth 
wheel" type which is adapted to be towed by a vehicle (not 
shown) disposed at the front end, it wiU be appreciated that 
the invention is apphcable to any type of expandable vehicle 
or trailer. 

The trailer 10 generally has a ceiling 14, a front wall 16, 
a rear wall 18, two opposing side walls 20 (only the left wall 
is shown), and a floor 22 which generally define an interior 
living space or central room 24. In the illustrated 
embodiment, the left side wall 20 has an opening 28 for 
receiving the extensible cabin 12. The extensible cabin 12 
has a cabin ceiling 30, a front wall 32, a rear wall 34, side 
waU 36, and a floor 38. 

The extensible cabin 12 is movable between an extended 
position generally shown in FIG. 1 and in broken lines in 
FIG. 3 and a retracted position generally shown in broken 
lines in FIG. 2. In the extended position, the extensible cabin 
12 is extended outwardly from the interior trailer space 24 
which increases the overall space available inside the trailer 
10. In the retracted position, the cabin 12 is positioned 
inwardly into the interior space 24 of the trailer 10 which 
decreases the exterior dimensions of the trailer 10 for towing 
and transport over the highways. The trailer 10 has a slideout 
mechanism (not shown) for positioning the cabin 12 
between the retracted and extended positions. U.S. patent 
apphcation Ser. No. 08/311,945 dated Sept. 26, 1994, which 
is incorporated by reference, describes several different 
slideout mechanisms. 

The trailer 10 has a flexible pliimbing assembly 50 for 
maintaining the connection between rigid plumbing in the 
interior ^ace 24 of the trailer and rigid plumbing in the 
extensible cabin 12 as the extensible cabin moves between 



Appellant's Brief ED 710682339 US 



Page 256 of 350 



Application No. 10/693719 



5,816; 

3 

the extended and retracted positions, in accordance with the 
present invention. The trailer plumbing system may include 
water or propane supply tanks or storage tanks for waste 
water and other waste material disposed in the interior space 
24 of the trailer. In addition, the plumbing system may 5 
include hot and cold water supply lines and drain lines for 
sinks and a shower, propane supply lines for a gas stove, or 
drain lines for waste material from a toilet all located in the 
extensible cabin 12. 

As best shown in FIG. 2, the trailer 10 has a plumbing jq 
system with rigid plumbing located in both the interior space 
24 of the trailer 10 and in the extensible cabin 12 (in broken 
lines). The interior plumbing 52 is disposed within a panel 
wall 54 located in the interior space 24 of the trailer 10. The 
extensible cabin plumbing 56 is contained within a cabinet 
58 located along the side wall 36 of the extensible cabin 12. 
The flexible plumbing assembly 50 connects the interior 
plumbing 52 to the extensible cabin plimibing 56 enabling 
material such as water, waste, or gas to be transported 
several feet horizontally between the interior space and the 
extensible cabin when die extensible cabin is in the extended 
position. Although the ilhistrated extensible cabin phimbing 
means is a sink with a double wash basin and a gas line for 
a stove (not shown) along the side wall 36 of the extensible 
cabin 12, it will be appreciated that the invention is appli- 25 
cable to any type of rigid plumbing that is located within the 
extensible cabin 12. 

The flexible plumbing assembly 50 may comprise a 
flexible hose, means for horizontally sliding the connection 
of the flexible hose to the cabin plumbing at the same 30 
elevation relative to the floor of the extensible cabin as the 
extensible cabin moves between the extended and retracted 
positions, and means for guiding the flexible hose so that the 
flexible hose maintains a slope sufficient to allow for waste 
to drain in the proper direction as the extensible cabin moves 35 
between the extended and retracted positions. 

The flexible hose 60 has a fixed end 60/ and a movable 
end 60m as shown in FIG. 2. In the illustrated embodiment, 
the fixed end 60/ of the flexible hose 60 is attached to the 
rigid interior plumbing 52. The movable end 60m of the 40 
flexible hose 60 is attached to the extensible cabin rigid 
plumbing 56. The flexible hose 60 is comprised of a flexible 
material that can bend to accommodate the movement of the 
extensible cabin 12 between the retracted and extended 
positions. The flexible hose may be made from any flexible 45 
material which will be known to those skilled in the art 
including, but not limited to, PVC. Further, those skilled in 
the art will appreciate that the diameter of the flexible hose 
is dependent upon the size of the trailer and the type of 
interior plumbing and extensible cabin plumbing the flexible 50 
hose is being used to connect. The flexible hose can have a 
diameter that ranges anywhere from Va inch to 6 inches. In 
addition, the flexible hose 60 must be of length sufficient to 
reach the extensible cabin rigid plumbing 56 when the 
extensible cabin 12 is in the extended position. It will be 55 
appreciated that the flexible hose 60 can be used to connect 
rigid propane, hot and cold water supply, drainage, and 
sewage plumbing in the interior space 24 to like plumbing 
in the extensible cabin 12. 

The sliding means comprises a track 62 and a support 60 
bracket 64, as depicted in FIG. 2. As illustrated the track 62 
and the support bracket 64 are disposed in the hollow 
interior of the panel wall 54 that is positioned in the interior 
space 24 so that it is generally parallel to the extensible cabin 
12 front wall 32 and rear vvaU 34. Further, the track 62 is 65 
disposed so that it runs generally parallel to both extensible 
cabin floor 38 and the front and rear walls 32 and 34 of the 



,639 

4 

extensible cabin 12. For ease of reference, the track 62 has 
an interior end referenced as 62i and an outboard or wall end 
referenced as 62w, as shown in FIGS. 2 and 3. The track 62 
is adapted to receive the support bracket 64. 

The support bracket 64 is adapted to receive and support 
the connection 70 between the flexible hose movable end 
60/n and the extensible cabin rigid plumbing 56. In order to 
accommodate the horizontal movement of the extensible 
cabin rigid plumbing 56 relative to the interior space rigid 
plumbing 52, the support bracket 64 is slidably connected to 
the underside of the track 62. The support bracket 64 is 
disposed at the track interior end 62/ when the extensible 
cabin 12 is in the retracted position, as shown in FIG. 2. As 
the extensible cabin 12 is moved towards the extended 
position, the support bracket 64 travels horizontally along 
the track 62 towards the outboard or wall end 62^ of the 
track in unison with the extensible cabin 12. In addition, the 
support bracket 64 is maintained at a constant level above 
the extensible cabin floor 38 in order to accommodate the 
fixed elevation of the extensible cabin rigid plmnbing 56 
relative to the extensible cabin floor 38. Thus, when the 
extensible cabin 12 is in the fiilly extended position, the 
support bracket 64 is at the outboard or wall end 62w of the 
track and the flexible hose 60 has bent to accommodate the 
movement from the retracted to the extended positions, as 
shown in FIG. 3. In this manner the connection between the 
movable end of the flexible hose 60m and the extensible 
cabin plumbing 56 moves along both in unison with the 
extensible cabin 12 and at a constant level above the 
extensible cabin floor 38 as the extensible cabin 12 causes 
the extensible cabin plumbing 56 to move horizontally 
between the extended and retracted positions. 

The flexible hose guiding means comprises a fixed hose 
guide 66 and a movable hose guide 68. The fixed hose guide 
66 is disposed along the bottom of the panel waU 54 where 
the flexible hose runs generally parallel to the trailer floor 
22. The movable hose guide 68 is disposed on the underside 
of the track 62 where the flexible hose also runs generally 
parallel to the trailer floor 22. Further, the movable hose 
guide 68 is both rigidly attached to the support bracket 64 
and slidably attached to the track 62. Thus, as the extensible 
cabin 12 moves between the retracted and extended 
positions, the movable hose guide 68 moves in unison with 
the support bracket 64 towards the outboard or wall end 62w 
of the trade. In order to ensure that material in the flexible 
hose drains in the proper direction in the areas where it tends 
to run horizontally, the hose guiding means can be adjusted 
10 provide any predetermined slope in the flexible hose that 
is necessary to insure proper drainage or to meet any 
applicable regulations. In the preferred embodiment, both 
the fixed hose guide 66 and the movable hose guide 68 are 
adapted to hold the flexible hose 60 so that a one quarter inch 
per foot slope is maintained in the areas where the flexible 
hose tends to run horizontally. 

Thus, it will be seen that a novel and improved flexible 
plumbing assembly for use in slideout trailers has been 
provided which attains the aforementioned objects. Various 
additional modifications of the embodiment specificaUy 
illustrated and described herein will be apparent to those 
skilled in the art, particularly in light of the teachings of this 
invention. 

We claim as our invention: 

1. A flexible plumbing assembly for use in a recreational 
vehicle having a fixed cabin with a fixed rigid plumbing 
means, and an extensible cabin that is moveable between a 
retracted position and an extended position relative to the 
fixed cabin, the extensible cabin having a movable rigid 
plumbing means, said flexible plumbing assembly compris- 
ing: 
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a flexible hose having a fixed end connected to the fixed 
rigid plumbing means and an opposite movable end 
connected to the movable rigid plumbing means; and 

sliding means for moving the movable end at a constant 
elevation relative to the fixed end as the extensible 5 
cabin rigid plumbing moves with the extensible cabin 
between the extended and retracted positions. 

2. The flexible plumbing assembly as set forth in claim 1 
wherein said sUding means includes a support bracket 
secured to move with said extensible cabin and a track 
secured to said fixed cabin, wherein the support bracket 
holds said moveable end of said flexible hose and is slidably 
attached to the track. 

3. The flexible plumbing assembly as set forth in claim 2 
wherein said track is disposed generally horizontally. 15 

4. The flexible plumbing assembly as set forth in claim 1, 
further comprising hose guiding means holding at least a 
portion of the flexible hose at a desired drainage angle as the 
extensible cabin moves between the extended and retracted 
positions. 20 

5. The flexible plumbing assembly as set forth in claim 4 
wherein said hose guiding means includes a fixed hose guide 
channel disposed near said fixed end of the flexible hose, and 
a movable hose guide charmel secured to move with said 
support bracket near said movable end of said flexible hose, 25 
wherein portions of the hose lie respectively in the fixed 
hose guide channel and the movable hose guide channel at 
desired drain angles. 

6. The flexible plumbing assembly as set forth in claim 5, 
wherein said guide channels hold said hose in a generally 
U-shaped bend between said guide channels. 

7. The flexible plumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid drain plumbing in 
said extensible cabin to rigid drain plumbing in said fixed 
cabin. 



8. The flexible plumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid propane plumbing 
in said extensible cabin to rigid propane plumbing in said 
fixed central cabin. 

9. The flexible plumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid sewage pliunbing 
in said extensible cabin to rigid sewage plumbing in said 
fixed cabin. 

10. The flexible plumbing assembly as set forth in claim 
1, wherein said flexible hose coimects rigid hot and cold 
water supply plumbing in said extensible cabin to rigid hot 
and cold water supply plumbing in said fixed cabin. 

11. A plumbing assembly for use in a recreational vehicle 
having a fixed cabin and an extensible cabin which is 
movably mounted to the fixed cabin, the fixed cabin includ- 
ing fixed rigid plumbing mounted thereto and the extensible 
cabin including movable rigid pluming mounted thereto, the 
plumbing assembly comprising: 

a flexible hose having a fixed end connected to the fixed 
rigid plumbing and a movable end connected to the 
movable rigid plumbing; 

a generaUy straight fixed guide channel mounted to the 
fixed cabin and receiving at least a portion of the 
flexible hose near the first end; and 

a generally straight moveable guide channel mounted 
move with to the extensible cabin and receiving a 
portion of the flexible hose near the second end, the 
guide channels being generaUy facing each other and 
holding the flexible hose generally in a U-shape. 

12. The plumbing assembly according to claim 11, 
wherein each of the guide channels holds the respective 
portion of the flexible hose at an angle to promote drainage 
through flexible hose. 



Appellant's Brief ED 710682339 US 



Page 258 of 350 



Application No. 10/693719 



iin 



United States Patent [i9] 

Paturzo 



US005823869A 

[11] Patent Number: 
[45] Date of Patent: 



5,823,869 
Oct. 20, 1998 



[54] EXTENDABLE AIR NOZZLE FOR USE 
WrrHIN A VEHICLE'S INTERIOR 

[76] Inventor: Renato Paturzo, 14200 NE. 171st St., 
Ste G-208, WoodinviUe, Wash. 98072 

[21] Appl. No.: 916^99 

[22] Filed: Aug. 22, 1997 

[51] Int. CI.^ B60H 1/34 

[52] U.S. CI 454/152; 344/90; 344/97 

[58] Field of Search 454/143, 152, 

454/156; 34/90, 91, 97, 104 

[56] References Cited 

U.S. PATENT DOCUMENTS 



1,642,292 9/1927 Becker. 

1,778,882 10/1930 Becker. 

2,048,217 7/1936 Peterson 34/90 X 

2,526,923 10/1950 Alessandro . 

3,280,896 10/1966 Goodson ct al 34/90 X 

3,383,778 5/1968 Goodman 34/90 

3,555,699 1/1971 Nelson 34/97 

4,195,416 4/1980 Hall 34/97 X 

- 4,700,049 10/1987 Rubin 34/97 X 



5,358,178 10/1994 Crocker. 

Primary Examiner — Harold Joyce 
Attorney, Agent, or Ftrm— Paul L. Griffiths 

[57] ABSTRACT 

In a vehicle, a self-retracting and extensible air duct in 
combination with an air distribution system and a nozzle for 
allowing the use of a treated air-stream at remote locations 
with a vehicle's interior. Heated air can be used to dry 
objects such as boots and clothing, or an occupant's hair. 
Cooled air can be directed directly on an object or in a 
specific area such as where the sun may be shining in. A 
connection is made to a vehicle's existing air distribution 
system with an air duct connecting the system with a 
receptacle in either the dashboard or the center console. 
Inside the receptacle is an air conduit storage area and a 
receiving area where the air conduit and nozzle are stored 
when not in use. The air conduit is spring loaded in that it 
will expand from the storage area when the nozzle is 
released from its receiving area to a natural length and then 
can be stretched to a greater length for use. The conduit will 
contract to its natural length to aid in returning it to its stored 
condition. 

7 Claims^ 3 Drawing Sheets 
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1 2 

EXTENDABLE AIR NOZZLE FOR USE FIG. 1 is a depiction of a standard dashboard arrangement 

WITHIN A VEHICLE'S INTERIOR within a vehicle showing an extensible air conduit and 

attached nozzle according to one embodiment of the present 

TECHNICAL HELD invention; 

The present invention relates to generally to the delivery ^ ^ shows a portion of an air collection hood and air 

of a treated air stream within a transportation vehicle and conduit according to one embodiment of the present inven- 
more particularly to the delivery of heated or cooled air to 

a particular location within a passenger vehicle such as an FIG, 3 is an isometric view of a typical air distribution box 

automobile or truck. of a vehicle showing various air flow options, showing one 

embodiment of an isolation port; 
BACKGROUND INFORMAHON hG. 4 is an isometric view showing an air conduit and 

Almost every transportation vehicle today, whether it be receptacle and a portion of a guide and storage tube; 

an automobile, sport utility vehicle, truck, bus, recreation P^^- ^ is a view similar to FIG. 4 showing an air conduit 

vehicle, etc., has some type of heating system. These sys- 15 ^^^i nozzle in working relationship with a receptacle; 
tems are generally designed to keep the occupants comfort- FIG. 6 is a view depicting an alternative embodiment of 

able. Many vehicles also include apparatus that provides for placement of the present invention within a vehicle, 
cooling as well. The systems are generally designed to heat TARRYINr OI IT THF 

or cool the interior volume of the vehicle. Airstreams are ^^^^ TNWf^nnM 

sometimes directed toward specific surfaces within a 20 INVENTION 
vehicle, such as the windshield or side windows. The Referring now to the several figures of the drawing and 

airstream is directed at these surfaces in order to defrost or first to FIG. 1, a typical dashboard 10 is shown. An extend- 

defog them providing better visibility for the driver. ible air source 12 is shown partially extended from a 

There are other potential uses of heated or cooled air receptacle 14 located in said dashboard 10 of a preferred 
inside a vehicle. One such use would be to use heated air to 25 embodiment of the present invention. A self -retracting and 

dry wet shoes, or boots such as for hiking or skiing. In order flexible air conduit 16 is shown having a nozzle 18 attached 
to use treated air for these purposes a delivery system is thereof. Air conduit 16 is shown in a partially 

required- One such delivery system is shown in U.S. Pat. No. extended condition in FIG. 1. Air conduit 16 would gener- 

3,280,896, issued to Ebner L. Goodson on Oct, 25, 1966. ^^^y extend four or five feet but coidd be made to extend 
This reference is incorporated herein by reference thereto. 30 further. Receptacle 14 can be placed anywhere on the face 
The Goodson patent describes other uses of heated or cooled the dash, in the glove box, or in the center console, 

air being supplied by a vehicles heater and air conditioner (if including a rear location as shown in FIG. 6. 
present). FIGS. 2 and 3 show possible air paths for treated air. FIG. 

A system such as the one shown and described in the ^ shows an outline of a typical vehicle air distribution 

Goodson patent was difficult to use since the flexible hose system 20 modified to include an isolation port 21. System 
and various apparatus for use therewith could not be con- distributes treated air. The treated air may be heated or 

veniently stored in the passenger compartment of a vehicle. cooled depending on the environmental conditions present. 

The present invention provides a collapsible, self-retrading Typical system 20 usually includes a fresh air (outside air) 

hose that is easily stored within the dashboard or center ^^^^^ ^ ^ recirculation air channel 23. Air coUection 

console of a vehicle. The present invention also provides a adapted to connect in a fluid flow arrangement 

nozzle fitting on the end of the air conduit hose to aid in use directly to distribution system 20 or at isolation port 21. 

thereof and utilizes a push to release type of latching Whfle it is contemplated that extendible air source system 12 

mechanism to maintain the coUapsible hose in a stored wiU be installed in new vehicles, hood 22 could be modified 
position. attach to an existing distribution system 20 in a retrofit 

45 situation where a separate port would be placed in line 

SUMMARY OF THE INVENTION between the distribution box and a blower assembly (not 

. . , . ^ , shown). Air hood 22 feeds treated air into an air duct 24. 

nie invention provides a convenient source of low pres- Guide and storage tube 24 may be made from rigid tubing 
sure air for use withm a vehicle. An air conduit tube is fl^^i^le tubing depending on the length and location 

attached by conventional means to a vehicle's air distnbu- Guide and storage tube 24 can connect direcUy to air conduit 
tion system. The air conduit tube is of a flexible and ^r to receptacle 14. If guide 24 connects to receptacle 14 

collapsible type that requires minimal storage space yet can ^^an air conduit 16 connects to either the very end of guide 

extend for ^se within the vehicle mtenor compartment. A 34 or to receptacle 14 in fluid flow manner. A first end 26 of 
nozzle IS provided at the end of the air conduit providing a ^^^duit 16 attaches to either guide tube 24 or receptacle 

means to grasp the end and incorporated therewith an 14 in fluid flow manner. A second end 28 of air conduit 16 

interlocking, portion that provides a latching action when ^^^^^^ fl^^j ^^^^^ ^^^1^ 

the air condmt is pushed mto its storage area. The latchmg nr- ,t7i^>i ii^ nui ^ 

o^t;,^« fi.wh^r «,^r»H^o f^, ^00^ «f 1 • *u * ^ - Referrmg now to FIG. 4, receptacle 14 will be described, 

action rurtner provides tor ease of releasing the stored air * . j l 1 ^ ^ . , , - t 

K« ^« .K^ ^,1^ .,.u- u #u • r J * ^ noted above receptacle 14 may be located in almost any 

conduit by pusbmg on the nozzle, which then IS forced out t » -.u- u • 1 » • » ♦ i_ • t. j . . i 

r.f fh^ ew™ .r^f k,, ^' \i ' *' locatiou Within a vehicle's intenor such as m the dashboard, 

ot the storage area by the air conduit s sprmg action. , , ,u 1 l r» . 1 ^ ^ 

^ & 60 the center console, or the glove box. Receptacle 14 serves 

Other features, objects and advantages of the invention several functions. It includes a storage chamber 30 and a 

are heremafter described m the description of the best mode nozzle receiving area 32. Referring now to FIGS. 4 and 5, 

or preferred embodiment of the mvention. receptacle also includes a louvered area 34. Louvered area 

BRIEF DESCRIPTION OF THE DRAWINGS ^"^"^^ f ' ^"""^ continue even when nozzle 18 is place 

65 m a stored condition within its receiving area 32. This is 

In the drawings, like reference characters designate like usefiil for hand free operation as would be useful in drying 

parts throughout the several views, and; gloves or the like. 
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Nozzle 18 could be of almost any configuration, i.e., 
straight or bent at any given angle. In the preferred embodi- 
ment nozzle 18 includes a ninety-degree elbow 36. This 
configuratioa provides a handle portion 38 and outlet open- 
ing 40. Nozzle 18 includes at least one and preferably 4 
indentations 42 or grooves. Indentations 42 interact with 
bosses 44 on inside surfaces 46 of nozzle receiving area 32. 
Bosses 44 and indentations 42 cooperate with each other to 
orient nozzle 18 vertically within receiving area 32, A push 
to release-push to lock mechanism 48 is used to retain nozzle 
18 with nozzle receiving area 32, although any type of 
latch/release mechanism could be used. Mechanism 48 
includes a button 50 which when pushed releases nozzle 18 
from within nozzle receiving area 32. A spring plate ejector 
52 located in the back of receiving area 32 must have enough 
pressure to eject nozzle 18 out of receiver 32 far enough to 
be grasped and pulled further out. In order to aid in grasping 
nozzle 18, finger hold detentions 54 are provided on either 
side of nozzle 18. 

Air conduit 16 is designed to be both compressible and 
extensible. It is spring-like in nature in that it has three 
possible conditions of length. A first condition is in a 
compressed state such that when it is release it has a 
tendency to expand to a greater length. A second length 
which is a natural length which it attains when no outside 
pressure is exerted on it. And a third length which is variable 
as it is stretched out, but will recoil when released. Conduit 
16 may be made in a variety of ways but it is contemplated 
herein to have a rubber coil in a spring-like configuration 
and a highly flexible web or tube wall formed integral with 
the spring-like portion. 

Having described the presently-known best mode for 
carrying out the invention, and various embodiments 
thereto, it is to be understood that the extendable air nozzle 
described above and shown in the drawings could be altered 
in some ways without departing from what is considered to 
be the spirit and scope of the invention. For example, it is 
conceivable, and indeed, it may be likely, that the extendable 
air source disclosed here will be improved upon in future 
years. For this reason, any of the foregoing description 
should not be taken or interpreted in a limiting way, but 
instead should be used to give hfe and meaning to the 
subjoined patent claims which follow. It is the claims which 
define the metes and bounds of what is considered to be 
patented, the interpretation of which is to be made in 
accordance with the established doctrines of patent claim 
interpretation. 
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What is claimed is: 

1. A extendable air source for use within a vehicle's 
interior comprising: 

a vehicle's air distribution system, an attachment means 
for attaching an air duct to said air distribution system; 

a spring loaded air conduit having one end connected to 
said air duct and a second end terminating as a nozzle; 

a receptacle mounted within said vehicle's interior and 
including a receiving chamber for receiving said air 
conduit and a receiving port for receiving said nozzle, 
and an attachment means for attaching said receptacle 
to said air duct, a retaining means for retaining said 
nozzle within said receiving port when not in use, and 

a retaining mechanism incorporated with the receiving 
port acting in concert with said nozzle to retain said air 
conduit in said receiving chamber. 

2. An apparatus according to claim 1, wherein said spring 
loaded air conduit having a first length in a stored condition, 
a second length in a partially extended state, and a third 
length in an in use state, in said first length condition said air 
conduit is in a compressed state such that when said retain- 
ing means is released said air conduit extends to said second 
length, said second length being said air conduit's natural 
length in a relaxed state, and said air conduit being, further 
extensible by pulling on said second end thereof to attain a 
maximum length in said third length state, and said air 
conduit then self-retracting from said third length to said 
second length. 

3. An apparatus according to claim 1, wherein said nozzle 
includes a ninety-degree elbow, said nozzle further includ- 
ing slight depressions on opposites sides of said nozzle to 
facilitate the removal of said nozzle and extension of said air 
conduit from said receptacle. 

4. An apparatus according to claim 3, wherein said nozzle 
includes a plurality of grooves on side portions thereof for 
use in aligning said nozzle in said receptacle, said receptacle 
having a plurahty of bosses that interact with said grooves 
to hold said nozzle in place with said receptacle. 

5. An apparatus according to claim 1, wherein said 
receptacle includes a louvered bottom portion in fluid flow 
relationship with said nozzle. 

6. An apparatus according to claim 1, wherein said 
receptacle is located in said vehicle's dashboard. 

7. An apparaftis according to claim 1, wherein said 
receptacle is located in said vehicle's center console. 
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ABSTRACT 



A recreational vehicle (RV) waste drainer having a drainer 
sheath (1) with an angled drain nipple (3) al a receptacle end 
in fluid communication with an expandable tube (5) in the 
drainer sheath. A drain end of the expandable tube is 
attached to the drain nipple. A holding-tank connector (6) on 
a holding-tank end of the expandable tube connects the 
expandable tube to an RV holding tank (21, 22) for draining 
it and connects the expandable tube to a sheath lid (4) for 
seahng the drainer sheath and the expandable tube against 
escape of odorous gases and liquid at a tube end of the 
drainer sheath when not in use. The drain nipple has a 
beveled nipple -attachment wall (9) that is resilient and sized 
to fit inside of receptacle pipes (10) of RV sewage recep- 
tacles (11). A nipple lid (2) has a nipple sleeve that fits onto 
the beveled outside periphery of the drain nipple like an 
input pipe to seal the drainer sheath against escape of 
odorous gases and liquid at the drain nipple when not in use. 

23 Claims, 2 Drawing Sheets 
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RECREATIONAL VEHICLE WASTE 
DRAINER 

BACKGROUND OF THE INVENTION 

lliis invenlioD relates to a drain tube for a recreational 
vehicle (RV) and in particular to a convolute drain tube 
carried in portable casing in which the drain tube is sealed 
when not in use and when being used has sealing attachment 
to RV sewage receptacles. 

There is one unpleasant and at times gross aspect of an 
otherwise pleasurable way of life traveling and living in 
motor homes, campers and travel trailers which are known 
collectively as RV's. It is handling the sewage. Known 
drainer systems and devices involve messy, wet and horribly 
smelling contact with sewage-disposal items and conditions. 

Examples of different but related RV sewage-handling 
devices are described in the following patent documents. 
U.S. Pat. No. 4354349, issued on Aug. 8, 1989 to Foreman, 
describes a scalable sleeve attached to a bottom of a recre- 
ational vehicle (RV) for holding an expandable sewage tube. 
U.S. Pat. No. 4,231,595, issued on Nov. 4, 1980 to Knutsen, 
describes a differently attached but similarly functional 
sleeve attached to a bottom of an RV for holding an 
expandable sewage tube. U.S. Pat. No. 4,223,702, issued on 
Sep. 23, 1980 to Cook, teaches a telescopically expandable 
sleeve for holding an expandable sewage tube intermediate 
an RV and a sewage receptacle. U.S. Pat. No. 4,180,102, 
issued on Dec. 25, 1979 to Larkin, taught a sleeve with 
half -circle sections held together with end rings for holding 30 
an expandable sewage tube. U.S. Pat. No. 4,133,347, issued 
on Jan. 9, 1979 to Mercer, described another sleeve attached 
to an RV bottom by attachment directly to a sewage-outlet 
pipe. Finally, U.S. Pat. No. 4,712,755, issued on Dec. 15, 
1987 to Robbins, et al. teaches railing to hold an expandable 35 
sewage tube between an RV holding tank and a sewage 
receptacle. 

Industry literature describes other devices but none hav- 
ing the features of this invention. The nearest known is a 
hose-carrier tube that can be moimted onto an RV. 
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SUMMARY OF THE INVENTION 

In light of need for improvement of sewage handling for 
recreational vehicles, objects of this invention are to provide 
an RV waste drainer which: 

Is hand-portable in a sealed mode with a contracted 
sewage tube inside to prevent escape of objectionable 
odor and liquid when not in use, when being carried in 
an RV or when being stored wherever desired; 
Can be comiected to a sewage receptacle easily and 
conveniently without contact with wet or soiled com- 
ponents; 

Seals easily and effectively to any size and type of 

conventional sewage-receptacle inlet; 
Allows clean, easy and convenient attachment of an 

expandable sewage tube to an outlet of a holding tank; 
Eliminates need for a special carrying compartment for a 

sewage hose; 

Can be marketed as a separate drainer unit for any type 
and size of RV; and 

Can be inexpensive to produce and long lasting. 

This invention accomplishes these and other objectives 
with an RV-waste drainer having a drainer sheath with an 
angled drain nipple at a receptacle end. An expandable 
sewage tube inside of the drainer ^eath has a drain end 
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attached to the drain nipple. A holding- tank connector on a 
holding-tank end of the expandable tube connects the 
expandable tube to an RV holding tank for draining it and 
connects the expandable tube to a sheath lid for sealing the 
drainer sheath and the expandable tube against escape of 
odorous gases and liquid at a tube end of the drainer sheath 
when not in use. The drain nipple has a beveled outside 
periphery that is resilient and sized to fit inside of input pipes 
to RV sewage receptacles. With the drain nipple resiUently 
sealed to an inside periphery of an input pipe, the holding- 
tank connector is disconnected from the sheath lid and 
attached to an RV holding tank with the holding-tank 
connector. A nipple lid has a nipple sleeve that fits onto the 
beveled outside periphery of the drain nipple like an input 
pipe to seal the drainer sheath against escape of odorous 
gases and liquid at the drain nipple. 

The above and other objects, features and advantages of 
the present invention should become even more readily 
apparent to those skilled in the art upon a reading of the 
following detailed description in conjunction with the draw- 
ings wherein there is shown and described illustrative 
embodiments of the invention. 

BRIEF DESCRIPTION OF DRAWINGS 

This invention is described by appended claims in relation 
to description of a preferred embodiment with reference to 
the following drawings which are described briefly as fol- 
lows: 

FIG. 1 is a partially cutaway plan view of the RV-waste 
drainer in a storage mode; 

FIG. 2 is a partially cutaway and partially cut-short plan 
view of the RV-waste drainer in relation to an RV holding 
tank and an RV sewage receptacle for a drainage mode; 

FIG. 3 is a cutaway elevation view of a nipple lid having 
bevelled inside walls; 

FIG. 4 is a cutaway elevation view of a nipple lid having 
parallel inside walls in relationship to a drain nipple; 

FIG. 5 is a cutaway side view of a sheath lid; 

FIG. 6 is a sectional cutaway side view of a holding- tank 
connector having an optional seal ring in working relation- 
ship to a holding-tank outlet pipe; 

FIG. 7 is a sectional end view of a receptacle end of a 
drainer sheath having a resilient strap as a nipple-lid 
retainer; 

FIG. 8 is a sectional end view of a sheath-tube end of a 
drainer sheath having a resilient strap as a sheath-lid 
retainer; 

FIG. 9 is a partially cutaway sectional view of a receptacle 
end of a drainer sheath having an optional T-joint drain 
nipple; and 

FIG. 10 is a partially cutaway sectional view of a recep- 
tacle end of a drainer sheath having an optional elbow-joint 

drain nipple, 

DESCRIPTION OF PREFERRED EMBODIMENT 

Reference is made first to FIG. 1 in the drawings. A 
drainer sheath 1 has a nipple lid 2 on a drain nipple 3 at a 
receptacle end and a sheath lid 4 on a sheath-tube end for a 
storage mode of the RV-waste drainer depicted in FIG. 1. An 
expandable tube 5 with a design length contracted inside of 
the drainer sheath 1 has a holding-tank end attached to a 
holding-tank connector 6 and a drain end sealed peripherally 
to an inlet end 7 of the drain nipple 3. The drain nipple 3 has 
a nipple-outlet end 8 that is angled designedly, preferably 
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ninety degrees, from the sheath axis. For the storage mode 
of the RV-waste drainer, a nipple-attachment wall 9 on the 
nipplc-outlct end 8 is bevelled, resilient and sized to bcvcl-fit 
snugly inside of the nipple lid 2. 

Referring to FIG. 2, the nipple-attachment wall 9 is sized 
and shaped also to seal-fit snugly into a design size range of 
receptacle pipes 10 of sewage receptacles 11 for a drainage 
mode of the RV-waste drainer. The nipple-attachment wall 9 
can be attached directly to the nipple-outlel end 8 as depicted 
in FIG. 4 or can be attached with a nipple-attachment sleeve 
12 as shown in FIGS. 1-2. The nipple lid 2 can have inside 
peripheral walls that are bevelled in design proportion to 
walls of the nipple-attachment wall 9 as shown in FIGS. 1 
and 3 or can have inside peripheral walls that are parallel as 
shown in FIG. 4. 

A selection of means can be employed for attachment of 
the drain nipple 3 to the drainer sheath 1 and to the drain end 
of the expandable tube 5. Depicted in FIGS, 1-2 are nipple 
bays 13 into which the drain nipple 3 is inserted and then 
afl5xed with an adhesive 14 to the drainer sheath 1. A 
drain-end cap 15 then can be positioned on the receptacle 
end of the drainer sheath 1, The drain end of the expandable 
tube 5 can have an inside periphery or an outside periphery 
sealed to the nipple-inlet end 7 of the drain nipple 3, 
depending on the type and size of drain nipple 3, expandable 
tube 5 and drainer sheath 1 employed. The expandable tube 

5 can have an inside periphery sealed to an outside periphery 
of the nipple-inlet end 7 and an outside periphery of the 
expandable tube 5 sealed to an inside periphery of an 
internal extension of the receptacle end of the drainer sheath 
1 as a design option. 

ITie expandable tube 5 can be a convolute type having 
internally convoluted wires 16, depicted in a cutaway in 
FIG. 1 or optionally an accordion type preferred by some 
users for a smoother interior, a telescopic type or foreseeably 
a stretch type without expansion crevices. 

Referring to FIGS. 1-2 and 5, a variety of holding-tank 
connectors 6 are foreseeable. One holding-lank connector 6 
has a pair of hook threads 17 that are oppositely positioned 
on a connection end of a connector sleeve 18 that is sealed 
to an inside periphery of a holding-tank end of the expand- 
able tube 5. Boss threads 19 are extended radially from a 
tube -attachment sleeve 20 on the sheath lid 4 and similarly 
from a holding-tank outlet pipe 21 on an RV holding tank 22. 
For sealing the sheath lid 4 onto the holding-tank connector 

6 for storage mode, boss threads 19 are first positioned in the 
hook threads I7. The holding-tank end of the expandable 
tube 5 is rotated in a rotational direction that forces the boss 
threads 19 into bays of the hook threads 17 and draws a 
circumferential seal ridge 23 on the tube-attachment sleeve 
20 into seahng contact with an inwardly bevelled seal wall 
24 on a tube end of the tube-attachment sleeve 20. 

Scaling the holding-tank connector 6 onto the holding- 
tank outlet pipe 21 of an RV holding tank 22 for drainage 
mode is the same as with the sheath lid 4 for storage mode, 
except that the boss threads 19 are on the holding-tank outlet 
pipe 21 instead of on die tube-attachment sleeve 20 of the 
sheath lid 4, This is an edge-to-surface type of seal that is 
particularly effective for contaminating conditions such as 
occur in waste drainage. 

Hand-holding the holding-tank end of the expandable 
tube 5 for rotating the hook threads 17 onto the boss threads 
19 requires rigid grasping that can wear out and tear the 
expandable tube 5. An unprotected expandable tube 5 also is 
smelly, often wet, repulsive and unsanitary. It is difiGcult to 
keep clean and to remove its odor and contaminants from 
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hands and clothing. A tube handle 25 positioned externally 
to the expandable tube 5 proximate the connector sleeve 18, 
therefore, is highly advantageous. 

A preferred tube handle 25 is an impervious sleeve-like 
member that is either positioned on the expandable tube 5 
where supported by the connector sleeve 18 internally or 
extended from the holding-tank connector 6. Due to rigidity 
of the connector sleeve 18 inside of an end of the expandable 
tube 5, it is not essential that the tube handle 25 be rigid, 
particulariy if the connector sleeve 18 is long enough inside 
for rigid suppon of a flexible, resilient or wraparound tube 
handle 25 having handgrip length on the outside of the 
expandable tube 5. A tube handle 25 that is cither rigid, 
flexible, or pliable can be also a connector or holder of the 
expandable tube 5 onto an appropriately structured connec- 
tor sleeve 18. 

Referring to FIGS. 1, 5 and 8, the sheath lid 4 has a 
sheath-attachment sleeve 26 with an inside periphery that 
fits onto an outside periphery of the sheath-tube end of the 
drainer sheath 1. It can be fit tightly, screwed on with threads 
or forced on with a resilient strap 27 as a sheath-lid retainer. 
A sheath-lid seal ring 28 can be positioned for linear sealing 
between a lid plate 29 and the sheath-tube end of the drainer 
sheath 1. The tube -attachment sleeve 20 is attached to and 
extended from the lid plate 29. 

Referring to FIGS. 1-4 and 7, a resilient strap 27 also can 
be used as a nipple-lid retainer. Also foreseeable are threads, 
hooks and non-resilient straps for lid retainers. 

Referring to FIGS. 1-2 and 5-6, a tube-seal ring 30 can 
be positioned intermediate a tube end of the tube-attachment 
sleeve 20 or a holding-tank outlet pipe 21 and a circumfer- 
ential seal wall 31 proximate the holding-tank end of the 
holding-tank connector 6. The tube end of the tube- 
attachment sleeve 20 or the holding-tank outlet pipe 21 and 
the circumferential seal wall 31 are forced against opposite 
sides of the tube-seal ring 30 by the holding-tank connector 
6. The circumferential seal wall 31 has an inside diameter 
and an outside diameter that are designedly equal to an 
inside diameter and an outside diameter of the mbe- 
attachment sleeve 20 and that are designedly equal to an 
inside diameter and an outside diameter of a holding-tank 
outlet pipe 21, such that sealed connection of the expandable 
tube 5 to the sheath lid 4 is designedly similar to sealed 
connection of the expandable tube 5 to the holding-tank 
outlet pipe 21 for respectively storage mode and drainage 
mode of the RV-waste drainer. 

This is a surface-to-surface seal that is optional to the 
edge-io-surface seal described in relation to FIGS. 1-2 and 
5. It can be used also in combination with the edge-to- 
surface seal by tapering the tube-seal ring 30 and positioning 
it on the inwardly bevelled seal wall 24. 

Referring to FIG. 9, the drain nipple 3 can be a T-joint 
having a first-end portion 32 attached to the drainer sheath 
1 and sealed to the expandable tube 5. A second-end portion 
33 is extended at a design angle from the receptacle end of 
the drainer sheath 1 and designedly bevelled resilient tubing 
such as a nipple-attachment wall 9 is aflSxed peripherally to 
the second-end portion 33 for a T-joint drain nipple 3. 

Referring to FIG. 10, the drain nipple 3 can be an elbow 
joint having a first-end portion 34 attached to the drainer 
sheath 1 and sealed to the expandable tube 5. A second-end 
portion 35 is extended at a design angle from the receptacle 
end of the drainer sheath 1 and designedly bevelled resilient 
tubing such as a nipple-attachment wall 9 is aflBxed periph- 
erally to the second-end portion 35 for an elbow-joint drain 
nipple 3. 
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The T-joint drain nipple 3 of FIG. 9 and the elbow-joint 
drain nipple 3 of FIG. 10 are representative of options that 
are foreseeable for attaching the drain nipple 3 to the 
receptacle end of the drainer sheath 1 with the nipple -outlet 
end 8 angled designedly from the sheath axis. Select sizes of 
select ends of the drain nipple 3 can be matched with select 
sizes of drainer sheaths 1 and expandable tubes 5 in accor- 
dance with design preferences for different use conditions 
and for different sizes of receptacle pipes 10. 

Referring further to FIG. 1, a drainer handle 36 is posi- 
tioned on a side of the drainer sheath 1 that is opposite from 
angled extension of the drain nipple 3 and designedly 
weight-centered between the sheath-tube end and the recep- 
tacle end of the RV-waste drainer for ease of transport, 
storage and use. 

A new and useful RV-waste drainer having been 
described, all such foreseeable modifications, adaptations, 
substitutions of equivalents, mathematical possibilities of 
combinations of pans, pluralities of parts, applications and 
forms thereof as described by the following claims and not 
precluded by prior art are included in this invention. 
What is claimed is: 
1. An RV-waste drainer comprising: 
a drainer sheath having a sheath-tube end, a receptacle 
end, a sheath inside periphery, a sheath outside periph- 
ery and a sheath axis; 
a drain nipple attached to the receptacle end of the drainer 
sheath; 

the drain nipple having a nipplc-outlct end that is angled 
designedly fitom the sheath axis; 

a nipple-attachment wall that is beveled, resilient and 
sized to bevel-seal fit snugly against an inside periphery 
of a design size range of receptacle pipes of sewage 
receptacles for a drainage mode of the RV-waste 
drainer; 

a design length of expandable tube inside of the drainer 
sheath; 

the expandable tube having a holding-tank end and a drain 
end; 

a holding-tank connector on the holding-tank end of the 
expandable tube; 

the drain end of the expandable tube being sealed periph- 
erally to an inlet end of the drain nipple; 

the expandable tube being expandable selectively from 
the sheathe-tube end of the drainer sheath and posi- 
tioned with the holding-tank end of the expandable tube 
being sealed detachably to a holding-taiik outlet with 
the holding-tank connector for a drainage mode of the 
RV-waste drainer; 

a sheath lid that is attached detachably in sealing connec- 
tion to the sheath-tube end of the drainer sheath and that 
is attached detachably to the holding-tank end of the 
expandable tube with the holding-lank connector being 
a detachable attachment of the sheath lid to the expand- 
able tube for a storage mode of the RV-waste drainer; 
and 

a nipple lid with a lid sleeve extended from an inside 
surface of the nipple lid and the lid sleeve having an 
inside periphery that is sized to seal against the nipple- 
attachment wall for a storage mode of the RV-waste 
drainer, such that opposite ends of the drainer sheath 
can be scaled with the expandable tube contained in the 
drainer sheath for storage mode and such that the drain 
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nipple can be sealed in a receptacle pipe and the 
expandable tube can be extended from the drainer 
sheath and attached to the holding-tank outlet for 
drainage mode of the RV-waste drainer, respectively, as 
selected. 

2. An RV-waste drainer as described in claim 1 wherein: 
the drainer sheath is a pipe made of a designedly light- 
weight, strong and impervious material having an inte- 
rior diameter sized to receive either of a design size 
range of expandable tubes and having a length to 
receive a design length of select expandable tube in a 
contracted mode. 

3. An RV-waste drainer as described in claim 2 wherein: 
the drain nipple is a pipe elbow made of a designedly 

light-weight, strong and impervious material; 
the drain end of the expandable tube Ls sealed to a first end 

of the pipe elbow; 
the pipe elbow is affixed to a side of the receptacle end of 

the drainer sheath; and 
a second end of the pipe elbow is extended at a design 

angle from the drainer sheath. 

4. An RV-waste drainer as described in claim 3 wherein: 
the nipple-attachment wall that is bevelled is a rubberlike 

material having an inside periphery that is affixed to an 
outside periphery of the outside end of the pipe elbow. 

5. An RV-waste drainer as described in claim 4 wherein: 
the inside periphery of the lid sleeve has a diameter that 

is equal to a design section of outside periphery of the 
nipple-attachment wall that is bevelled. 

6. An RV-waste drainer as described in claim 4 wherein: 
the inside periphery of the lid sleeve is bevelled in design 

proportion to a bevel angle of the nipple-attachment 
wall that is bevelled. 

7. An RV-waste drainer as described in claim 4 and further 
comprising: 

a nipple -lid retainer. 

8. An RV-waste drainer as described in claim 7 wherein: 
the nipple-lid retainer is a resilient strap having contrac- 
tion force intermediate the nipple lid and the drainer 

sheath. 

9. An RV-waste drainer as described in claim 1 and further 
comprising: 

a drainer handle on a side of the drainer sheath that is 
opposite from angled extension of the drain nipple and 
designedly weight-centered between the sheath-tube 
and the receptacle end of the RV-waste drainer. 

10. An RV-waste drainer as described in claim 1 wherein: 
the drain nipple is an elbow joint made of a designedly 

light-weight and strong material; 
a first-end portion of the elbow joint is attached to the 

drainer sheath and sealed to the expandable tube; 
a second-end portion of the elbow joint is extended at a 

design angle from the receptacle end of the drainer 

sheath; and 

designedly bevelled resilient tubing is affixed peripherally 
to the second-end portion of the elbow joint. 

11. An RV-waste drainer as described in claim 1 wherein: 
the drain nipple is a T-joint made of a designedly light- 
weight and strong material; 

a first-end portion of the T-joint is attached to the drainer 
sheath and sealed to the expandable tube; 

a second -end portion of the T-joint is extended at a design 
angle from the receptacle end of the drainer sheath; and 

designedly bevelled resilient tubing is affixed peripherally 
to the second-end portion of the T-joint. 
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12. Ad RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a sheath-attachment sleeve extended 

from an inside surface of a lid plate; and 
the sheath-attachmenl sleeve has an inside periphery thai 
is sized and shaped to fit snugly onto an outside 
periphery of the sheath-mbe end of the drainer sheath 
for sealing against escape of odorous gases and liquids 
from the expandable tube. 

13. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a sheath-attachment sleeve extended 

from an inside surface of a lid plate; and 
the lid plate has a resilient inside surface against which the 
sheath-tube end of the drainer sheath is pressured in 
sealing contact by the holding-tank connector to pre- 
vent escape of odorous gases and liquids from inside of 
the expandable tube. 

14. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a tube-attachment sleeve extended from 

an inside surface of a lid plate; 

the holding-tank connector has an inwardly beveled seal 
wall at a connection end; 

a tube end of the tube -attachment sleeve has a circum- 
ferential seal ridge with a circumferential edge; 

the circumferential edge of the circumferential seal ridge 
is forced against the inwardly beveled seal wall at the 
connection end of the holding-tank connector by bevel 
action of the holding-tank connector for sealing the 
sheath lid to the expandable tube for storage mode of 30 
the RV-waste drainer. 

15. An RV-waste drainer as described in claim 14 
wherein: 

the circimiferential seal ridge on the tube end of the 
tube-attachment sleeve on the sheath lid has an inside 
diameter and an outside diameter that are designedly 
equal to an inside diameter and an outside diameter of 
an RV holding- lank outlet pipe, such that sealed con- 
nection of the expandable tube to the sheath lid is 
designedly similar to sealed connection of the expand- 
able tube to the RV holding-tank outlet pipe for respec- 
tively storage mode and drainage mode of the RV-waste 
drainer. 

16. An RV-waste drainer as described in claim 15 
wherein: 

the holding-tank end of the expandable mbe has a mbe 
handle to which the holding-tank end of the expandable 
tube and the holding-tank connector are afiSxed rigidly; 

the tube handle being sized and shaped for convenient 
handling of the expandable tube and the holding-tank 
connector without damage to and without hand-contact 
with the expandable tube and contaminated parts of the 
holding-tank connector when the expandable tube is 
being extended from inside of the drainer sheath to a 
holding- tank outlet for drainage mode of the RV-waste 
drainer and when the holding-tank connector is being 
connected to and disconnected from the holding-tank 
outlet. 
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17. An RV-waste drainer as described to claim 16 
wherein: 

the mbe handle is a sleeve member positioned proximate 
the holding-tank connector and being circumferentially 
external to an outside periphery of a select portion of 
the holding-tank end of the expandable tube. 

18. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a tube-attachment sleeve extended from 

an inside surface of a lid plate; 

a mbe-seal ring is positioned intermediate a tube end of 
the tube-attachment sleeve and a circumferential seal 
wall proximate the holding-tank end of the holding- 
tank connector; and 

the tube end of the tube-attachment sleeve and the cir- 
cumferential seal wall are forced against opposite sides 
of the tube-seal ring by the holding-tank connector for 
sealing the sheath lid to the expandable tube for storage 
mode of the RV-waste drainer. 

19. An RV-waste drainer as described in claim 18 
wherein: 

the circumferential seal wall has an inside diameter and an 
outside diameter that are designedly equal to an inside 
diameter and an outside diameter of the tube- 
attachment sleeve and that are designedly equal to an 
inside diameter and an outside diameter of a holding- 
tank outlet pipe, such that sealed connection of the 
expandable tube to the sheath lid is designedly similar 
to sealed connection of the expandable tube to the 
holding-tank outlet pipe for respectively storage mode 
and drainage mode of the RV-waste drainer. 

20- An RV-waste drainer as described in claim 1 wherein: 

the holding-tank end of the expandable tube has a mbe 
handle to which the holding-tank end of the expandable 
mbe and the holding-tank connector are affixed rigidly; 

the mbe handle being sized and shaped for convenient 
handling of the expandable mbe and the holding-tank 
connector without damage to or hand -contact with the 
expandable mbe or contaminated parts of the holding- 
tank coimector when the expandable tube is being 
extended from inside of the drainer sheath to a holding- 
tank outlet for drainage mode of the RV-waste drainer 
and when the holding-tank connector is being con- 
nected to and disconnected from the holding-tank out- 
let. 

21. An RV-waste drainer as described in claim 20 
wherein: 

the mbe handle is a sleeve member positioned proximate 
a holding-tank connector and being circumferentially 
external to an outside periphery of a select portion of 
the holding-tank end of the expandable mbe. 

22. An RV-waste drainer as described in claim 1 and 
further comprising: 

a sheath-lid retainer. 

23. An RV-waste drainer as described in claim 22 
wherein: 

the sheath-lid retainer is a resilient strap having contrac- 
tion force intermediate the sheath lid and the drainer 
sheath. 
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[57] ABSTRACT 

A flexible plumbing assembly for use in a trailer with an 
extensible cabin having rigid plumbing that can be moved 
between a retracted position wherein the extensible cabin is 
substantially inside the trailer and an extended position 
wherein the extensible cabin is substantially outside the 
trailer. The flexible plumbing assembly comprising a flex- 
ible hose connecting the trailer rigid plumbing to the cabin 
rigid plumbing, a sliding guide for horizontally moving the 
connection of the flexible hose to the cabin rigid plumbing 
at a constant elevation relative to the cabin floor as the cabin 
rigid plumbing moves with the cabin between the extended 
and retracted positions, and hose guide for ensuring that 
material in the flexible hose moves in the proper direction as 
the cabin moves between the extended and retracted posi- 
tions. In the preferred embodiment the sliding guide com- 
prises a support bracket which holds the connection of the 
flexible hose to the cabin rigid plumbing and is slidably 
attached to a track that is generally parallel to both the floor 
and the front and rear walls of the cabin. 

27 Claims, 3 Drawing Sheets 
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1 2 

FLEXIBLE PLUMBING ASSEMBLY It is a related object to provide a flexible plumbing 

assembly which allows the rigid pIumbiDg in the extensible 
This is a continuation of Sen No. 08/821,905, filed Mar. cabin to be used when the trailer is moving. 
21, 1997, now U.S. Pat. No. 5,816,639 which is a continu- Another object of the present invention is to provide a 

ation of Sen No. 08/520,166 filed Aug. 25, 1995, now U.S. 5 flexible plumbing assembly that maintains a proper drain 
Pat. No. 5,658,031. slope as the extensible cabin moves between the extended 

and retracted positions. 
These and other features and advantages of the invention 
This invention generally relates to flexible plumbing will be more readily apparent upon reading the following 
assemblies and, more particularly, to flexible plumbing description of a preferred exemplified embodiment of the 
assemblies for use in travel trailers, fifth wheel trailers, invention and upon reference to the accompanying drawings 
motor homes, recreational vehicles and the like provided wherein: 

?2eS?*"°°" P°"i°°^f°^^"«^i"8theHvingspacc ^^i^ DESCRIFnON OF THE DRAWINGS 

FIG. 1 is a perspective view of a fifth wheel trailer with 
BACKGROUND OF THE INVENTION an extensible cabin in the extended position; 

Many travel trailers have a central or main room contain- ^ ^ perspective cut away view showing the flexile 

ing an extensible cabin portion which is laterally extendable plumbing assembly disposed within the panel waU in the 

in order to increase the interior space of the trailer when the 20 ^^^^ °* ^^^^^^ extensible cabin (in 

trailer is parked at its final destination. The extensible cabin ^^^^^ lines) in the retracted position; 

portion is typically slidably supported upon the floor of the ^'G- ^ ^ perspective cut away view showing the flexible 

main room for movement between a stored, retracted posi- plumbing assembly disposed within the panel wall in the 

tion and an extended position. central room of the trailer and the extensible cabin (in 

TypicaUy, the kitchen and bathroom areas had to be 25 broken lines) in the extended position, 

located in the central room which does not move, in order to While the invention will be described and disclosed in 

accommodate the rigid plumbing necessary for waste dis- connection with certain preferred embodiments and 

posal lines, water lines, and gas lines. Therefore, generally procedures, it is not intended to limit the invention to those 

only the living room section could be extended out from the specific embodiments. Rather it is intended to cover all such 

central room. Unfortunately, separating the kitchen/ 30 alternative embodiments and modifications as fall within the 

bathroom from the extensible room prevents the usable area spirit and scope of the invention, 

in the central cabin area from being maximized. DETAILED DESCRIPTION OF THE 

Attempts to locate the kitchen and bathroom areas in the PREFERRED EMBODIMENT 

extensible cabin portion have been relatively unsuccessful. d f • * *i. j j ^- 1 , ^ . 

One solution to locating the kitchen and battiioom areas in 3^ '° f'*^^' l"** particularly to FIG 1, the 

the extensible cabin portion is to provide for coonection to T'^'}'^^ h « "'■IT''', ^^'^ ' '^"^"^^ 

theutilitylinesbyquickreleasecoLectors.Theuseofquick ^rA,T'"ft 'uT^.' ^r^^ 

release connectore/however. necessiU.es manuaUy connect- ^O-.A^'hough the Jlustrated traikrjsof the "fifth wheel" type 

ing and disconnecting the utility lines each time ttte exten- I? .^^^ f 

sible cabin portion is moved into the extended position. This « ^'^P°^ ^' ^^e front end. it w.U appreciated tha the 
can lead to an increased likelihood of a poor connection ' expandable vehicle or 

causing leakage. Further, this leakage could lead to safety _ * 

problems. Th^ trailer 10 generally has a ceiling 14, a front wall 16, 

a rear wall 18, two opposing side walls 20 (only the left wall 
OBJECTS AND SUMMARY OF THE 45 is shown), and a floor 22 which generally define an interior 

INVENTION living space or central room 24. In the illustrated 

It o« «u--^* P*u • . -J I.- 1 embodiment, the left side wall 20 has an opening 28 for 

IwtfhTl h T -1 "^f"- '"^ ^bin 12. THe exten^le cabin 12 

as a mobile home, house trailei:, recreattonal vehicle, or the ^as a cabin ceiling 30, a front wall 32, a rear wall 34, side 
hke having a laterally extensible cabm with kitchen and/or ^ ^ 

bathroom areas that does not require manual connection of Tn,^ ui u- 11 • ui 

plumbing extensible cabm 12 is movable between an extended 

, . ' , r L • position generaUy shown in FIG. 1 and in broken lines in 

It IS an object of the invention to provide a flexible piG. 3 and a retracted position generaUy shown in broken 

plumbmg assembly permitting the extensible cabin portion Hnes in HG. 2. In the extended position, the extensible cabin 

of a trailer, mobile home, recreational vehicle or the like to 55 12 is extended outwardly from the interior trailer space 24 

contain areas needing ngid plumbing such as kitchen and vvhich increases the overall space available inside the trailer 

bathroom areas thereby mcreasmg the usable interior space 10. in the retracted position, the cabin 12 is positioned 

of the mam room of the trailer. inwardly into the interior space 24 of the trailer 10 which 

It is an object of the invention to provide a flexible decreases the exterior dimensions of the trailer 10 for towing 

plumbing assembly which allows the rigid plumbing in the 50 and transport over the highways. The trailer 10 has a slideout 

extensible cabin portion to be used in both the extended and mechanism (not shown) for positioning the cabin 12 

retracted positions. between the retracted and extended positions. U.S. patent 

It is a related object to provide a flexible plumbing application Ser. No. 08/311,945 dated Sep. 26, 1994, which 

assembly that does not require manual disconnection of the is incorporated by reference, describes several different 

rigid plumbing in the trailer from the rigid plumbing in the 65 slideout mechanisms. 

extensible cabin portion when the cabin is moved from the The trailer 10 has a flexible plumbing assembly 50 for 

retracted to the extended positions. maintaining the connection between rigid plumbing in the 
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interior space 24 of the trailer and rigid plumbing in the 
extensible cabin 12 as the extensible cabin moves between 
the extended and retracted positions, in accordance with the 
present invention. The trailer plumbing system may include 
water or propane supply tanks or storage tanks for waste 
water and other waste material disposed in the interior space 
24 of the trailer. In addition, the plumbing system may 
include hot and cold water supply lines and drain lines for 
sinks and a shower, propane supply lines for a gas stove, or 
drain lines for waste material from a toilet all located in the 
extensible cabin 12. 

As best shown in FIG. 2, the trailer 10 has a plumbing 
system with rigid plumbing located in both the interior space 
24 of the trailer 10 and in the extensible cabin 12 (in broken 
lines). The interior plumbing 52 is disposed within a panel 
wall 54 located in the interior space 24 of the trailer 10. The 
extensible cabin plumbing 56 is contained within a cabinet 
58 located along the side wall 36 of the extensible cabin 12. 
llie flexible plumbing assembly 50 connects the interior 
plumbing 52 to the extensible cabin plumbing 56 enabling 
material such as water, waste, or gas to be transported 
several feet horizontally between the interior space and the 
extensible cabin when the extensible cabin is in the extended 
position. Although the ilhistrated extensible cabin plumbing 
means is a sink with a double wash basin and a gas line for 
a stove (not shown) along the side wall 36 of the extensible 
cabin 12, it will be appreciated that the invention is appli- 
cable to any type of rigid plumbing that is located within the 
extensible cabin 12. 

The flexible plumbing assembly 50 may comprise a 
flexible hose, means for horizontally sliding the connection 
of the flexible hose to the cabin plumbing at the same 
elevation relative to the floor of the extensible cabin as the 
extensible cabin moves between the extended and retracted 
positions, and means for guiding the flexible hose so that the 
flexible hose maintains a slope suflBcient to allow for waste 
to drain in the proper direction as the extensible cabin moves 
between the extended and retracted positions. 

The flexible hose 60 has a fixed end 60/ and a movable 
end 60m as shown in FIG. 2. In the illustrated embodiment, 
the fixed end 60/ of the flexible hose 60 is attached to the 
rigid interior plumbing 52. The movable end 60/n of the 
flexible hose 60 is attached to the extensible cabin rigid 
plumbing 56. The flexible hose 60 is comprised of a flexible 
material that can bend to accommodate the movement of the 
extensible cabin 12 between the retracted and extended 
positions. The flexible hose may be made from any flexible 
material which will be known to those skilled in the art 
including, but not limited to, PVC. Further, those skilled in 
the art will appreciate that the diameter of the flexible hose 
is dependent upon the size of the trailer and the type of 
interior plumbing and extensible cabin plumbing the flexible 
hose is being used to connect. The flexible hose can have a 
diameter that ranges anywhere from Va inch to 6 inches. In 
addition, the flexible hose 60 must be of length sufficient to 
reach the extensible cabin rigid plumbing 56 when the 
extensible cabin 12 is in the extended position. It will be 
appreciated that the flexible hose 60 can be used to connect 
rigid propane, hot and cold water supply, drainage, and 
sewage plumbing in the interior space 24 to like plumbing 
in the extensible cabin 12. 

The sliding means comprises a track 62 and a support 
bracket 64, as depicted in FIG. 2. As illustrated the track 62 
and the support bracket 64 are disposed in the hollow 
interior of the panel wall 54 that is positioned in the interior 
space 24 so that it is generally parallel to the extensible cabin 
12 front wall 32 and rear wall 34. Further, the track 62 is 
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disposed so that it runs generally parallel to both extensible 
cabin floor 38 and the front and rear walls 32 and 34 of the 
extensible cabin 12. For ease of reference, the track 62 has 
an interior end referenced as 62/ and an outboard or wall end 
referenced as 62w, as shown in FIGS. 2 and 3. The track 62 
is adapted to receive the support bracket 64. 

The support bracket 64 is adapted to receive and support 
the connection 70 between the flexible hose movable end 
60;n and the extensible cabin rigid plumbing 56. In order to 
accommodate the horizontal movement of the extensible 
cabin rigid plumbing 56 relative to the interior space rigid 
plumbing 52, the support bracket 64 is slidably connected to 
the underside of the track 62. The support bracket 64 is 
disposed at the track interior end 62/ when the extensible 
cabin 12 is in the retracted position, as shown in FIG. 2. As 
the extensible cabin 12 is moved towards the extended 
position, the support bracket 64 travels horizontally along 
the track 62 towards the outboard or wall end 62iv of the 
track in unison with the extensible cabin 12. In addition, the 
support bracket 64 is maintained at a constant level above 
the extensible cabin floor 38 in order to accommodate the 
fixed elevation of the extensible cabin rigid plumbing 56 
relative to the extensible cabin floor 38. Thus, when the 
extensible cabin 12 is in the fully extended position, the 
support bracket 64 is at Ihe outboard or wall end 62iv of the 
track and the flexible hose 60 has bent to accommodate the 
movement from the retracted to the extended positions, as 
shown in FIG. 3. In this manner the connection between the 
movable end of the flexible hose 60m and the extensible 
cabin plumbing 56 moves along both in unison with the 
extensible cabin 12 and at a constant level above the 
extensible cabin floor 38 as the extensible cabin 12 causes 
the extensible cabin plumbing 56 to move horizontally 
between the extended and retracted positions. 

The flexible hose guiding means comprises a fixed hose 
guide 66 and a movable hose guide 68. The fixed hose guide 
66 is disposed along the bottom of the panel wall 54 where 
the flexible hose runs generally parallel to the trailer floor 
22. The movable hose guide 68 is disposed on the underside 
of the track 62 where the flexible hose also runs generally 
parallel to the trailer floor 22. Further, the movable hose 
guide 68 is both rigidly attached to the support bracket 64 
and slidably attached to the track 62. Thus, as the extensible 
cabin 12 moves between the retracted and extended 
positions, the movable hose guide 68 moves in unison with 
the support bracket 64 towards the outboard or wall end 62^ 
of the track. In order to ensure that material in the flexible 
hose drains in the proper direction in the areas where it tends 
to run horizontally, the hose guiding means can be adjusted 
to provide any predetermined slope in the flexible hose that 
is necessary to insure proper drainage or to meet any 
applicable regulations. In the preferred embodiment, both 
the fixed hose guide 66 and the movable hose guide 68 are 
adapted to hold the flexible hose 60 so that a one quarter inch 
per foot slope is maintained in the areas where the flexible 
hose tends to run horizontaUy. 

Thus, it will be seen that a novel and improved flexible 
plumbing assembly for use in slideout trailers has been 
provided which attains the aforementioned objects. Various 
additional modifications of the embodiment specifically 
illustrated and described herein will be apparent to those 
skilled in the art, particularly in light of the teachings of this 
invention. 

We claim as our invention: 

1. A flexible plumbing system for use in a recreational 
vehicle having a fixed cabin including a floor and a wall 
structure, and a movable cabin having a floor and a wall 
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Structure movable between extended and retracted positions outboard ends of the track wherein the bracket moves 

relative to the fixed cabin, said flexible plumbing system between the inboard end when the movable cabin is in the 

comprising at least one pipe in the fixed cabin having an retracted position and the outboard end when the movable 

opening at one end for enabling the flow of material through cabin is in the extended position. 

the fixed cabin pipe, at least one pipe in the movable cabin 5 12. The flexible plumbing system as set forth in claim 1 
having an opening at one end for enabling the flow of wherein the support means includes a bracket that supports 

material through the movable cabin pipe, a flexible hose the first hose connection for creating a drainage slope in the 

having fixed and movable ends, a first connection for flexible hose. 

connecting the fixed hose end to the opening of the fixed 13. The flexible plumbing system as set forth in claim 1 

cabin pipe, and a second connection for connecting the lo wherein the support means includes a first bracket that 

movable hose end to the opening of the movable cabin pipe, supports the first hose connection and a second bracket that 
and support means for operatively supporting at least one of supports the second hose connection for creating a drainage 
the first and second hose connections relative to the other of slope in the flexible hose, 

the first and second hose connections for enabling material 14. The flexible plumbing system as set forth in claim 1 

to flow through the flexible hose in a desired direction 15 wherein the support means includes a bracket that supports 

between the fixed cabin pipe and movable cabin pipe at least one of the first and second hose connections at a 

regardless of the location and movement of the movable substantially constant elevation relative to the movable 

cabin between the extended and retracted positions. cabin floor as the movable cabin moves between the 

2. The flexible plumbing system as set forth in claim 1 extended and retracted positions. 

wherein said support means supports the second hose con- 20 15. The flexible plumbing system as set forth in claim 1 

neclion at an elevation substantially above the first hose wherein the support means includes a bracket disposed to 

connection so that the material flows from the movable pipe maintain the elevation of the second hose connection rela- 

opening towards the fixed pipe opening. tive to the first hose connection so that the flexible hose 

3. The flexible plumbing system as set forth in claim 1 forms a slope sufficient to allow material to drain in the 
wherein the second hose connection is disposed at a sub- is desired direction when the movable cabin is positioned 
stantially constant elevation relative to the movable cabin between the extended and retracted positions. 

floor as the movable cabin extends and retracts. 16. The flexible plumbing system as set forth in claim 1 

4. The flexible plumbing system as set forth in claim 1 including a guide engaging at least a portion of the flexible 
including a track operatively attached to the wall structure of hose between the first and second hose connections to retain 
the movable cabin for receiving the support means, and the 30 the flexible hose at a desired drainage angle as the movable 
track has inboard and outboard ends, and the support means cabin moves between the extended and retracted positions, 
is slidably attached to the track for movement between 17. The flexible plumbing assembly as set forth in claim 
inboard and outboard ends of the track, wherein the support 16 wherein the guide includes a first guide member disposed 
means moves between the inboard end when the movable near the first hose connection for receiving the flexible hose 
cabin is in the retracted position and the outboard end when 35 and retaining the flexible hose at the desired drainage angle, 
the movable cabin is in the extended position. 18. The flexible plumbing assembly as set forth in claim 

5. The flexible plumbing system as set forth in claim 1 17 wherein the guide includes a second guide member 
wherein the support means supports at least one of the first disposed near the second hose connection for receiving the 
and second hose connections at a substantially constant flexible hose and retaining the flexible hose at the desired 
elevation relative to the movable cabin floor as the movable 40 drainage angle, 

cabin moves between the extended and retracted positions. 19. The flexible plumbing assembly as set forth in claim 

6. The flexible plumbing system as set forth in claim 1 1 wherein at least a portion of the flexible hose between the 
wherein the support means supports the first hose connection first and second hose connections is disposed within the wall 
for creating a desired drainage slope in the flexible hose. strucnire of the fixed and movable cabins at a desired 

7. The flexible plumbing system as set forth in claim 1 45 drainage angle as the movable cabin moves between the 
wherein the support means includes a bracket that supports extended and retracted positions. 

the second hose connection above the first hose connection 20. The flexible plumbing assembly as set forth in claim 

as the movable cabin moves between the extended and 19 wherein a plane passing through the first and second hose 

retracted positions. connections is substantially parallel to walls of the fixed and 

8. The flexible plumbing system as set forth in claim 7 50 movable cabins. 

wherein the bracket is disposed to maintain the elevation of 21. The flexible plumbing assembly as set forth in claim 

the second hose connection relative to the first hose con- 1 comprising sliding means for horizontally moving the 

nection so that the flexible hose forms a slope sufficient to second hose connection in the movable cabin at a constant 

allow material to drain in the desired direction when the elevation relative to the movable cabin floor as the movable 

movable cabin is positioned between the extended and 55 cabin pipe moves with the movable cabin between the 

retracted positions. extended and retracted positions. 

9. The flexible plumbing system as set forth in claim 8 22. The flexible plumbing assembly as set forth in claim 
wherein the slope is at least about one quarter inch per foot. 21 wherein the support means comprises a bracket and the 

10. The flexible plumbing system as set forth in claim 7 sliding means comprises a track operatively aUached to a 
wherein the second hose connection is disposed at a sub- 60 wall structure of the movable cabin for receiving the bracket 
stantially constant elevation relative to the movable cabin wherein the track has inboard and outboard ends and the 
floor as the movable cabin extends and retracts. bracket is slidably attached to the track for movement 

11. The flexible plumbing system as set forth in claim 7 between the inboard end when the movable cabin is in the 
including a track operatively attached to the wall structure of retracted position and the outboard end when the movable 
the movable cabin for receiving the bracket, and the track 65 cabin is in the extended position. 

has inboard and outboard ends, and the bracket is slidably 23. The flexible plumbing system as set forth in claim 1 

attached to the track for movement between the inboard and comprising hose guiding means for holding at least a portion 
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of the flexible hose means for ensuring that material in the 
flexible hose moves in the desired direction as the movable 
cabin moves between the extended and retracted positions. 

24. The flexible piiunbing assembly as set forth in claim 
23 wherein the hose guiding means comprises a fixed hose s 
guide disposed near the first hose connection where the 
flexible hose runs generally horizontal and a movable hose 
guide disposed near the second hose connection where the 
flexible hose also runs generaUy horizontal, wherein both 
the fixed hose guide and the movable hose guide are adapted lo 
to hold the flexible hose so that material in the flexible hose 
flows in the proper direction. 

25. The flexible plumbing assembly as set forth in claim 
1 further comprising hose guiding means for holding at least 
a portion of the flexible hose at a desired drainage angle as 



,082 

8 

the movable cabin moves between the extended and 
retracted positions. 

26. The flexible plumbing assembly as set forth in claim 

25 wherein said hose guiding means includes a fixed hose 
guide channel disposed near said fixed hose end, and a 
movable hose guide channel secured to move with said 
bracket near said movable hose end wherein portions of the 
hose lie respectively in the fixed hose guide channel and the 
movable hose guide channel at desired drainage angles. 

27. The flexible plumbing assembly as set forth in claim 

26 wherein said guide channels hold said hose in a generally 
U-shaped bend between said guide channels. 

* * * * * 
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[57] ABSTRACT 

A short drain line extender assembly is provided for use with 
waste holding tanks on recreational vehicles or the like in 
conjunction with a removable waste discharge conduit. The 
extender assembly includes first rigid short, rigid fluid 
conduit member communicating with a holding tank of a 
recreational vehicle. A second rigid short, rigid fluid conduit 
member is telescopically mounted to the first short, rigid 
fluid conduit member. The second conduit member includes 
a first movable end secured to the first conduit member and 
a second distal end adapted for telescoping movement 
outwardly from the first conduit member. Fluid sealing 
members are disposed between the first and second short, 
rigid fluid conduit members. A mechanism is provided for 
guiding the second short, rigid fluid conduit member longi- 
tudinally relative to the first short, rigid fluid conduit mem- 
ber and includes an arrangement for preventing rotational 
movement between the first and second short, rigid fluid 
conduit members as the second short, rigid fluid conduit 
member telescopically moves relative to the first short, rigid 
fluid conduit member. A device is disposed at the second 
short, rigid fluid conduit member's distal end for controlling 
the outflow of short, rigid fluid from the holding tanks 
through the short, rigid fluid conduit members. FinaUy, a 
mechanism is disposed at the distal end of the second short, 
rigid fluid conduit member for attaching a removable waste 
discharge conduit. 

20 Claims, 3 Drawing Sheets 
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DRAIN LINE EXTENDER FOR 
RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 
This invention relates generally to sewage discharge 

devices for recreational vehicles and, more particularly, to 
devices for extending the discharge device from the recre- 
ational vehicle holding tanks to a dump station site via a 
sewage hose or other conduit. Specifically, the present 
invention relates to a telescoping drain assembly extender 
mounted to the recreational vehicle to ease the attachment of 
a sewage hose or other conduit thereto. 

2. Description of the Prior Art 

Many types of vehicles, such as recreational vehicles, 
travel trailers, fifth wheelers, buses, trucks and the like have 
self-contained washing facilities and/or bathrooms. For ease 
of style these vehicles will be herein collectively referred to 
as "recreational vehicles" or "RVs". Such RVs include 
systems which store sewage/waste water imtil those mate- 
rials can be properly disposed of. All of these types of RV,s 
generally utilize the same means of conducting waste to 
external storage tanks, dumps, or processing systems, such 
as those which are used in RV parks, truck/bus stops and the 25 
like. Conventional RV vehicles generally have two holding 
tanks, a sewage tank for receiving fluid sewage from the 
toilet system, and a gray water tank for receiving waste 
water, such as from the kitchen, bathroom sinks and shower. 
These two holding tanks each have a which interconnect to 3Q 
form a single liquid conduit drain line or drain pipe. RVs 
generally have an easily accessible external cabinet or 
storage facility which stores a length of flexible sewage 
discharge hose or other conduit. This discharge hose or other 
conduit may be manually connected to a fitting on the outlet 35 
stub of the drain pipe. The other end of the hose or other 
conduit is then extended to a dump fitting. Similarly, when 
the RV is preparing to move on, it is also necessary to handle 
the hose or other conduit and flush the waste from it before 
storing it. These processes, i.e., dimiping the waste from the 
holding tank into the inlet receptacle of the RV dump station 
and disconnecting and storing the hose or other conduit, are 
the messiest and most dreaded aspects of using an RV. The 
state-of-the-art system is, at best, somewhat clumsy. 

Besides the mess, the predominate problem with the 45 
traditional sewage hose or other conduit systems, in that the 
RV user must get on his or her knees and reach beneath the 
RV to attach the sewage hose or other conduit to the outlet 
pipe of the conduit beneath the RV Consequently, there have 
been numerous devices which have been developed to 50 
increase the ease and/or reduce the clumsiness of attaching 
and detaching RV sewage hoses or other conduits. U.S. Pat. 
Nos. 4,133,347; 4,223,702; 4,845,349 and 5,023,959 all 
disclose systems whereby the flexible discharge hoses are 
stored in a conduit extension member beneath the RV, and 55 
are telescopically moved therefrom when it is desired to 
secure the hose to a dump site. While these systems have 
their merits, these devices are stored permanently beneath 
the RV, and they still generally require the RV user to get on 
his or her knees to reach beneath the RV to access the eo 
sewage hose. 

U.S. Pat. Nos. 2,915,081; 3,496,959 and 4,779,650 all 
disclose telescopic drain pipes that are intended for perma- 
nent mounting beneath the RV and for a lengthy extension, 
i.e. many feet, from the RV directly to the dump site. While 65 
this certainly eliminates the need for securing a separate 
sewage hose or other conduit to the outlet pipe, such long 
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fixed telescopic devices must be stowed beneath the RV. 
Thus, a user must still reach beneath the RV to access these 
devices. Moreover, such an excessive length of drain pipes 
positioned beneath an RV lends itself to potential damage 
during movement of the RV over the road, from bumps, dips, 
rocks and the like. 

U.S. Pat. Nos. 3,623,500; 4,650,224; 4,844,121 and 
5,323,813 all disclose devices which are solid members 
stored separately within an RV and are for use in conjunction 
with a flexible RV hose or other conduit. These devices are 
intended to help support the hose or other conduit in its 
extension from the RV to the dump site in a variety of 
manners. Moreover, these devices must be separately stored 
like the RV sewage hose or other conduit. In addition, the 
user of such devices must nonetheless get on his or her knees 
to reach beneath the RV to secure the flexible sewage hose 
or other conduit. 

Finally, U.S. Pat. Nos. 4,554,949 and 5,141,017 disclose 
devices that are designed to assist in securing and/or clean- 
ing flexible sewage hoses for RVs. 

In all of the above described systems for emptying the 
liquid storage tanks of an RV, an RVuser must still generally 
get on his or her knees and reach beneath an RV in order to 
access the RV sewage system. This process can be very 
cumbersome, difGcult and uncomfortable at times, particu- 
larly if one is attempting to set up an RV in the dark or during 
inclement weather. It would be much easier to be able to 
access the conduit outlet from the holding tanks if such 
outlet were located exterior to the RV However, this cannot 
be done inasmuch as such members would project beyond 
the side of the RV and pose a significant hazard to other 
vehicles and fixed objects during travel. Thus, there is still 
a need for a device which will eliminate the need for an RV 
and user to have to get on his or her knees and reach beneath 
an RV in order to access and hook up a sewage discharge 
hose or other conduit. 

SUMMARY OF TOE INVENTION 

llierefore, it is one object of the present invention to 
provide a short extender assembly for an RV waste holding 
tank drain line. 

It is another object of the present invention to provide a 
system for a short extender assembly for an RV waste 
holding tank drain line, which system will eliminate the 
necessity for an RV user to bend beneath an RV in order to 
access the sewage discharge system of the RV. 

It is still another object of the present invention to provide 
a device which will enable an RV user to access the sewage 
discharge system from outside the RV without creating 
dangerous obstacles or undue piping stmcture either beneath 
or extending from the side of the RV. 

To achieve the foregoing and other objects and in accor- 
dance with the purpose of the present invention, as embod- 
ied and broadly described herein, a short drain line extender 
assembly is provided for use with waste holding tanks on 
recreational vehicles or the like in conjimction with a 
removable waste discharge conduit, such as a hose. The 
extender assembly includes a first short, rigid fluid conduit 
member communicating with the drain pipe from the hold- 
ing tanks of a recreational vehicle. A second short, rigid fluid 
conduit member is telescopically moimted with respect to 
the first short, rigid fluid conduit member. The second 
conduit member includes a first proximate movable end 
secured to the first conduit member and a second distal end 
adapted for telescoping movement outwardly from the first 
conduit member. A fluid sealing member is provided 



Appellant's Brief ED 710682339 US 



Page 284 of 350 



Application No. 10/693719 



5,988,221 

3 4 

between the first and second short short, rigid fluid conduit BRIEF DESCRIPTION OF THE DRAWINGS 

members. In preferred embodiments, a mechanism is pro- 

vided for guiding the second short, rigid fluid conduit The accompanying drawings illustrate complete preferred 
member longitudinally relative to the first short, rigid fluid embodunents of the present invention according to the best 
conduit member, and also includes a device for preventing 5 modes presently devised for the practical application of the 
rotational movement between the first and second short, principles thereof, and in which: 

rigid fluid conduit members as the second short, rigid fluid FIG. 1 is an upper front perspective view illustrating the 
conduit member moves telescopically relative to the first short drain line extender assembly constructed in accordance 
short, rigid fluid conduit member. Another device is also with the present invention in a telescopically extended 
disposed at the distal end of the second short, rigid fluid jq position, and with the fluid flow control valve open, and the 
conduit member for controlling the outflow of fluid from the drain end closed; 

holding tanks of the RV through the conduit member. FIG. 2 is an upper front perspective view illustrating the 

Filially, a mechanism is disposed at the second short, rigid short drain line extender assembly similar to that of FIG. 1, 
fluid conduit member distal end for attaching a removable but illustrating the extender assembly in its collapsed 
waste sewage discharge hose or other conduit. 15 position, and with the fluid flow control valve closed, and the 

As used herein, the term "short" first means short enough drain end also closed; 
to allow the combined first and second rigid fluid conduits FIG. 3 is an upper firont, partially exploded perspective 
to reside entirely beneath the RV when they are in their viewof the short drain line extender assembly of HG. 2, but 
collapsed position, and not long enough to reach to a dump with the drain end open; 

station site when they are in their fiiUy extended position. 20 FIG. 4 is a side view, partiaUy in cross-section, of the 

More specifically and based on the location of the dram Ime ^^^^^ ^^^^^^^ 

from the holding tanks of most Rvs, the short, ngid conduits , p^^ially telescopically extended position; 

need seldom to exceed a maxunum of 12 mches nor a r-T.^ ». • - ^ 

minimum of 4 inches. In preferred embodiments, in which ^ view of a typical sewage 

a handle is connected to the movable/second short rigid fluid 25 ^^}ul "'^LTl^'r ''t^'^^!' Partially m cross-secUon, 

conduit, the length of the short, rigid conduits may be such "^^^ '^"^ "^^l ^^"^""^^ °^ ^"^^""^ 

as to position the handle either substantially flush with the ^^'^'^'^^ ""^^"^ '^"'"^^ ^^^^^ P°^^^°°' 

side of the RV, or say up to within about 5 or 6 inches inside FIG. 6 is a view sunilar to that of FIG. 5 but illustrating 

of the side of the RV, but at a location which is easily within extender assembly of the present invention in its tele- 

arm's reach for grasping by an RV user by simply bending 30 ^P^^^^ly extended and open position 

over or squatting in a vertical position, but without the need DETAILED DESCRIPTION OF THE 

to get on his or her knees as is required by current PREFERRED EMBODIMENTS 

state-of-the-art systems. Furthermore, the short dram line 

extender assembly of the present invention is preferably Referring first to FIGS. 5 and 6, a partial recreational 
sized to provide between about a 4 inch to about a 12 inch 35 yehicle, generally 10, having a bottom 11 is shown as 
extension, with not more than about 12 inches of travel for including a sewage holding tank 12 for receiving refuse 
the second conduit as it is extended. Concomitantly, the first toilets, not shown, and a gray water holding tank 14 for 

and second short, rigid fluid conduits need not be more than receiving liquid waste from showers and sinks, also not 
about 4 inches to about 12 inches in length. Lengths in shown. Each holding tank 12 and 14 has a drain line 16, 18, 
excess of 12 inches, if not needed to extend the short drain 40 respectively, that extends therefirom, and these are shown as 
line extender assembly to the edge of the RV, or slightly merging into a single drain pipe or conduit 20. 
beyond, would contribute too much weight and vibration to In the typical prior art designs, the drain pipe 20 extends 
the assembly when it is in its collapsed position, and too toward the side 22 of the RV 10. At the end of this fluid drain 
much torque to the system when it is in its fully extended pipe 20 is usually located a connecting member, typically a 
position. Such excessive weight would also provide undue 45 bayonet-type connector, which is available for attachment to 
strain at the junctions of piping and possibly develop long a separately stowed flexible sewage or waste discharge hose 
term problems. Moreover, less than 4 inches will not provide or other conduit. This discharge hose or other conduit would 
enough travel to easily position the end of the system at or then extend from the drain pipe 20 to a dump hole or site at 
outside of the side the standard RV when it is in the extended an RV park or the like, not shown. A fluid control lever is 
position. While extension lengths of less than 4 inches or 50 typically found at the end of the drain pipe 20 which would 
more than 12 inches may be used, it appears that about 6 open or close off the drain pipe 20 for fluid flow there- 
inches of extension is optimum for the standard RV. through from the tanks 12 and 14. As is illustrated in FIGS. 
Moreover, when the short drain line extender assembly of 5 and 6, a separate fluid control slide valve 24, which is now 
the present invention is designed within the length specifi- a sanitary requirement for all new RVs being built, is located 
cations indicated above, it is easily stored underneath the RV 55 on the drain line 16 from the sewage tank 12. 
without providing exterior projections or excessive piping In lieu of the prior art approach described above, in the 
beneath the RV, and is readily pulled out to provide easy present invention, a short extender mechanism 30 is secured 
access for hose hookup. to the end of the drain pipe conduit 20. This short extender 

These and other objects of the present invention will mechanism 30 may be installed as original equipment during 
become apparent to those skilled in the art from the follow- 60 RV manufacturing wherein the short extender mechanism 30 
ing detailed description, showing the contemplated novel is an integral part of the drain pipe 20, or for existing RVs, 
construction, combination, and elements as herein may be installed as a retrofit system, 
described, and more particulariy defined by the appended Referring now particularly to FIGS. 1-4, the drain line 
claims, it being understood that changes in the precise short extender device 30 of the present invention includes a 
emj5odiments to the herein disclosed invention are meant to 65 first short short, rigid fluid conduit member or pipe 32 which 
be included as coming within the scope of the claims, except is either an integral part of the outlet drain pipe 20 or is 
insofar as they may be precluded by the prior art. secured thereto by any acceptable means known to the art. 
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Where ihe first conduit pipe 32 is an integral part of the 
outlet drain pipe 20, it is typically the same circumference 
as drain pipe 20, although conduit pipe 32 may be of any 
circumference which can be effectively joined to drain pipe 
20. A second short short, rigid fluid conduit member 34 is 5 
mounted to the first short conduit 32 for telescoping move- 
ment there along. While the preferred embodiment of the 
present invention is illustrated wherein the second short 
conduit or pipe 34 has a diameter larger than the first conduit 
32 and is thus adapted to telescopically move in a sliding 
fashion over the outer surface of the pipe 32, it should be 
understood that the second conduit 34 may have a outer 
diameter less than the inner diameter of the pipe 32 and thus 
be adapted to slide in and out of the interior of the pipe 32. 

In the preferred embodiment, the first conduit 32 is a pipe 
having a three inch inner diameter, and the second conduit 
34 has a 4 inch inner diameter which is sized to snugly and 
slidingly receive the first pipe 32 there within. Conduits 32 
and 34 may be constructed of any material, including metal 
or ceramic, but in its preferred embodiment is constructed of 20 
plastic, such as ABS or PVC. In the preferred form shown, 
a guide mechanism 36 is provided for guiding the longitu- 
dinal movement of the second conduit 34 along the first 
conduit 32 as well as for preventing rotational movement 
between the two units, 32, 34. In the preferred form shown, 25 
the guide mechanism 36 is in the form of a longitudinal rib 
38 and is disposed along the outer surface 40 of the first 
conduit 32. It should be understood that more than one rib 
guide 38 may be provided along the first conduit 32. 

A retention ring 42 is positioned within the inside surface 30 
of the second conduit 34 at the first or proximate end 44 
thereof. Hie retainer ring 42 does fit snugly within the end 
44 of the conduit 34 and is preferably secured thereto by a 
plurality of screws or other attachment members 46 which 
pass through apertures through second conduit 34 and 35 
apertures 48 of the ring 42. It should be understood, 
however, that the ring 42 may be secured to the inside 
portion of the end 44 in any manner, such as by ghie or other 
known attachment expedients. 

line inner surface 50 of the ring 42 includes a notch 52 40 
which forms a channel for receiving the rib 38. As a result, 
rib 38 may pass longitudinally through notch 52 so as to 
permit conduit 32 to slidingly move in a guided, non- 
rotational manner within second conduit 34. Guide mecha- 
nism 32 functions as a mechanism for preventing rotation 45 
between the conduit components 32 and 34 inasmuch as the 
notch 52 is sized to snugly receive rib 38. This tongue and 
groove arrangement prevents relative rotation between the 
rib 38 with attached condmt 32 and the ring 42 with attached 
conduit 34. It should be understood, however, that any other 50 
type of guide mechanism may be utilized that allows lon- 
gitudinal movement of the second conduit 34 along the first 
conduit 32 in such a manner so as to prevent relative rotation 
therebetween. 

A sealing mechanism 54 is provided between the first 55 
conduit 32 and the second conduit 34 so as to prevent 
leakage of fluid which passes through the combined conduit 
members 32 and 34. In its preferred form, the sealing 
mechanism 54 is in the form of a ring member 56 which is 
secured to the exterior surface 40 of the first conduit member 60 
32 at the second or distal end 58 thereof. Thus, the first 
conduit 32 has a first or proximate end 60 which is adapted 
for attachment to the drain pipe 20 and a second or distal end 
58, while the second conduit 34 likewise has a first or 
proximate end 44 and a second or distal end 62. Ring 56 is 65 
in the form of a bushing which includes a pair of circum- 
ferential grooves 64, 66, which are sized and shaped to 
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receive, respectively, a pair of O-rings 68, 70. In its preferred 
form, the components of ring 56 are secured about the end 
58 by solvent bond, glue or other attachment means. 

Ring 56, in addition to serving as a seal between the first 
conduit 32 and the second conduit 34, also serves as a stop. 
This is accomplished due to the fact that ring 56 abuts the 
ring 50 of the second conduit 34, as the second conduit 34 
is pulled out to its fully extended position. As a result, this 
abutment between the ring 54 and the ring 42 defines the 
maximum extent to which the second short, rigid fluid 
conduit 34 may be extended relative to the first conduit 32. 
This can be cleariy seen and is illustrated in FIGS. 1, 2, 4, 
and 6, wherein FIGS. 2 and 5 illustrate the second conduit 
34 in its fully collapsed or stored state while FIGS, 1 and 6 
illustrate the second conduit 34 in its fully extended state. 

The distal end 62 of the second conduit 34 is adapted for 
connection to a flexible sewage hose 79 or other conduit, as 
is typical in the art, or a cap 72, which is also typical in the 
prior art. In preferred fashion, the cap 72 includes a plurality 
of L-shaped slots 74 which interact with a plurality of pins 
76 disposed about the distal end 62, which is known as a 
bayonet-type coupling. This bayonet-type coupling mecha- 
nism is common in recreational vehicles drain systems. 
Within the present invention, however, the cap 72 includes 
a handle 78 extending from it. Thus, when the cap 72 with 
the handle 78 is attached to the distal end 62 of the second 
conduit 34, the handle 78 serves to enable an RV owner or 
user to physically pull the second short, rigid fluid conduit 
34 so that it extends longitudinally outwardly along the first 
conduit 32. Also disposed at the distal end 62 of the second 
conduit 34 is a fluid control valve 80 in the form of a slide 
control 82 having a handle 84 for opening or closing the 
same. Hiis type of short, rigid fluid control valve 80 is also 
well known to the art. When it is desired to open the unit 30 
for fluid flow, the handle 84 is pulled laterally away from the 
slide control member 82 as illustrated in FIG. 1, thereby 
moving an art known internal sHde, not shown, away from 
the opening of the conduit 34 thereby allowing fluid to flow 
out of conduit 34. If it is desired to close the valve 80, then 
the handle 84 is pressed inwardly toward the slide control 82 
to thereby move a slide (not illustrated) within the member 
80 to close off the opening at the end of the conduit 34. 

Thus, the present invention enables an RV user to store the 
short extender device 30 in its closed position as illustrated 
in FIG. 5 during travel. When the RV user puUs into an RV 
park or other dump area and desires to hook up its sewage 
hose or other conduit to the diunp site, the user simply puUs 
the handle 78 laterally outwardly along the direction 86 so 
as to extend the second short, rigid fluid conduit member 34 
laterally outwardly beyond the side 22 of the RV 10. Once 
this is accomplished, the handle 78 and cap 72 are rotated so 
as to disengage the cap 72 from the distal end 62 of the 
second conduit 34, and a sewage hose 79 or other conduit is 
then connected to the bayonet-pins 76 in a typical bayonet- 
type coupling well known in the art. The significant advan- 
tage of the present invention is that the distal end 62 of the 
unit 30 is now positioned outwardly beyond the side 22 of 
the RV, which provides easy access for sewage hose or other 
conduit coupling and uncoupling. Thus, the owner or user of 
the RV 10 does not have to get on his or her knees and bend 
over under the RV 10 in order to access the end of the drain 
pipe 20 as in the prior art RV designs. The handle 78 permits 
the user to simply bend over and easily pull the second 
conduit 34 away from the first conduit 32 in the direction of 
the arrow 86 until the unit 30 is in its open position. Once 
the RV hose or other conduit has been hooked to the distal 
end 62, the slide handle 84 is opened to allow fluid to flow 
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from the tanks 12 and 14. The sewage control member 24 is 
optionally left open or closed ai the discretion of the RV 
user. Even if the control valve 24 is left open, the control 
valve 80 easily controls the fluid outflow from the tanks 12 
and 14. 

Once an RV owner is ready to move from an RV site, the 
handle 84 is closed and the hose or other conduit 79 
disconnected. At this point, the cap 72 with the handle 78 is 
twisted back onto the bayonet-pins 76, and the handle 78 is 
then used to push the second short, rigid fluid conduit 34 
longitudinally back onto the first conduit 32 in the direction 
opposite that of the arrow 86 until the unit 30 is in its fiilly 
closed and stored position as illustrated in FIG. 5. 

As can be seen from the above, the present invention 
provides a simple, but unique design to permit an RV owner 
to use a standard flexible sewage hose or other conduit 
without having to go through the fiiss and mess of having to 
crawl underneath the recreational vehicle in order to attach 
the same to the RV's fluid discharge system The present 
invention may be adapted as original equipment on an RV, 
or it may be retro-fitted by simply securing the proximate 
end 60 of the first conduit member 32 onto the drain pipe 20 
at a position such that when the device 30 is in its closed and 
stored position, it is located fully beneath the bottom 11 of 
the RV 10. The present invention does not add any signifi- 
cant piping underneath the RV, thereby avoiding problems 
resulting from bottoming out, road debris and the like. 
Moreover, the present invention does not provide any pro- 
jections beyond the side 22 during travel of the recreational 
vehicle 10, which projections would be inherently danger- 
ous. In fact, the handle 78 may be positioned up to within 
about 5 inches inside of the RV side 22 and still be easily 
within an arm's reach of an RVuser by simply bending over, 
as opposed to getting on their hands and knees. The device 
30 of the' present invention is preferably sized and shaped to 
provide a six inch extension with a minimum of 4 inches and 
a maximum of 12 inches. More than 12 inches of travel for 
the second conduit 34 would provide too much weight when 
the device 30 is in its fully extended position. Such exces- 
sive weight would provide undue strain at the junctions of 
piping and possibly develop long term problems. Moreover, 
less than 4 inches will not provide enough travel to easily 
position the distal end 62 well outside the side 22 of the RV 
10 in the extended position. However, when the present 
invention 30 is designed within the specifications indicated 
above, it is easily stored underneath the RV without provid- 
ing exterior projections or excessive piping beneath the RV, 
and is readily pulled out to provide easy access to the distal 
end 62 for hose or other conduit hookup. Removal of the 
hose or other conduit allows one to simply return the cap 72 
and then use the handle 78 to push the unit back into a stored 
position, as previously described. Thus, the present inven- 
tion is easy to use, inexpensive to construct, yet provides 
significant advantages over prior art designs. 

It is therefore seen that the present invention provides a 
short extender assembly for an RV waste holding tank drain 
line which system eliminates the necessity for an RV user to 
bend or kneel beneath an RV in order to access the sewage 
discharge system of the RV. Furthermore, the assembly 
enables an RV user to access the sewage discharge system 
from outside rh& RV without creating dangerous obstacles 
or undue piping structure either beneath or extending from 
the side of the RV 

The foregoing description and the illustrative embodi- 
ments of the present invention have been described in detail 
in varying modifications and alternate embodiments. It 
should be. understood, however, that the foregoing descrip- 
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lion of the present invention is exemplary only, in that the 
scope of the present invention is to be limited to the claims 
as interpreted in view of the prior art. Moreover, the inven- 
tion and illustratively disclosed herein suitably may be 
practiced in the absence of any element which is not 
specifically disclosed herein. 
I claim: 

1. A short drain line extender assembly for coimection 
with a waste holding tank drain line on a recreational 
vehicle, which normally requires a removable waste dis- 
charge conduit to reach to a dump site, said short drain line 
extender assembly comprising: 

a first short, rigid fluid conduit member for connection 
with a Liquid holding tanks drain line of a recreational 
vehicle said first short, rigid fluid conduit member 
having an inner and outer surface and adapted for 
positioning in a stored position substantiaUy com- 
pletely beneath a recreational vehicle; 
a second short, rigid fluid conduit member having an inner 
and outer surface, and telescopically connected to said 
first short, rigid fluid conduit member, said second 
short, rigid conduit member including a first movable 
end slidingly secured to said first short, rigid conduit 
member, and having a second distal end adapted for 
continuous movement between a first operating posi- 
tion outwardly from said first short, rigid conduit 
member and a second inward stored position in sub- 
stantial registration with said first short, rigid conduit 
member substantially completely beneath a recre- 
ational vehicle, wherein said second short, rigid fluid 
conduit member when moved telescopically relative to 
said first fluid short, rigid fluid conduit member from 
said stored position substantially completely beneath a 
recreational vehicle to said operating position is dis- 
posed laterally outwardly up to or slightly beyond the 
side of such a recreational vehicle, but not normally to 
a dump site; 

fluid sealing means between said first and second short, 

rigid fluid conduit members; and 
means disposed at said second short, rigid fluid conduit 

member distal end for attaching a removable waste 

discharge conduit in order to normally reach to a dump 

site. 

2. The assembly as claimed in claim 1, wherein said 
second short, rigid fluid conduit member is sized and shaped 
to surround said first short, rigid fluid conduit member. 

3. The assembly as claimed in claim 1, wherein said first 
and second short, rigid fluid conduit members are each 
cylindrical in shape and concentric to one another. 

4. The assembly as claimed in claim 1, wherein said fluid 
sealing means comprises a sealing member disposed cir- 
cumferentially about the outer end of said first short, rigid 
fluid conduit member, and which sealing means engages 
said inner surface of said second short, rigid fluid conduit 
member. 

5. The assembly as claimed in claim 4, wherein said 
sealing member includes at least one O-ring for fluid sealing 
between said conduit members. 

6. The assembly as claimed in claim 1, wherein said 
assembly includes means for guiding said second short, rigid 
fluid conduit member longitudinally relative to said first 
short, rigid fluid conduit member and including means for 
preventing rotational movement between said first and sec- 
ond fluid conduit members as said second short, rigid fluid 
conduit member moves telescopicaUy relative to said first 
short, rigid fluid conduit member, and wherein further, said 
guide means comprises at least one projection member 
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disposed along Ihe outer surface of one of said short, rigid 
fluid conduit members, and at least one channel member 
disposed on the inner surface of said other short, rigid fluid 
conduit member, said cbarnel being adapted for engagement 
with said projection member. 

7. The assembly as claimed in claim 6, wherein said 
rotational movement prevention means comprises said pro- 
jection member being in the form of a longitudinal rib, and 
said channel being in the form of a groove sized and shaped 
to snugly, but slidingly receive and move along said rib. 

8. The assembly as claimed in claim 1, wherein said 
discharge conduit attachment means comprises a portion of 
a bayonet-type coupling. 

9. The assembly as claimed in claim 1, wherein said 
assembly further includes a handle member removably 
attachable to said discharge conduit attachment means, said 
handle member being adapted for grasping and pulling for 
actuating the telescopic movement of said second short, 
ri^d fluid conduit member relative to said first short, rigid 
fluid conduit member out from its stored position beneath a 
recreational vehicle. 

10. In a short, rigid fluid control system for a recreational 
vehicle including gray water and sewage storage tanks, drain 
lines exiting from each said storage tank, a short, rigid fluid 
conduit disposed beneath said recreational vehicle and com- 
municating with said drain lines, a flexible, removable waste 
discharge conduit for extending from said short, rigid fluid 
conduit to a dump site, and means for releasably intercon- 
necting said discharge conduit to the distal end of said short, 
rigid fluid conduit, the improvement wherein said short, 
rigid fluid conduit comprises a first conduit member dis- 
posed beneath the recreational vehicle and having a proxi- 
mate end connected to said drain lines and a distal end 
extending toward the side of the recreational vehicle, a 
second conduit member telescopically mounted to said first 
conduit member for movement between a closed position 
beneath the recreational vehicle and an extended position 
wherein the distal end of said second conduit member 
projects outwardly from beneath and beyond the side of the 
recreational vehicle, means for guiding said second conduit 
member longitudinally relative to said first conduit member 
including means for preventing rotational movement 
between said first and second conduit members, and means 
disposed proximate the distal end of said second conduit 
member' for controlling the outflow of fluid from said tanks 
through said short, rigid fluid conduit and said removable 
flexible discharge conduit. 

11. The improvement of claim 10, wherein said discharge 
conduit interconnection means is disposed at the distal end 
of said second short, rigid fluid conduit member, and 
wherein said improvement further includes a handle member 
adapted for releasable attachment to said discharge conduit 
interconnection means for enabling telescopic movement of 
said second conduit member relative to said first conduit 
member. 

12. The improvement of claim 10, wherein said second 
conduit member is sized and shaped to surround said first 
conduit member, and wherein said improvement further 
includes sealing means disposed between said first and 
second conduit members, and wherein said sealing means 
comprises a sealing ring disposed about the distal end of said 
first conduit member in communication with the inner 
siu"face of said second conduit member. 

13. The improvement of claim 12, wherein the proximate 
end of said second rigid, short fluid conduit member 
includes an interior sealing ring adapted to abut said sealing 
means to define the maximum extent of telescopic extension 
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of said second rigid, short fluid conduit member along said 
first rigid, short fluid conduit member, said interior sealing 
ring including a groove disposed therein to form a said 
channel to slidingly receive said projection member. 

14. A sewage discharge apparatus for recreational 
vehicles or the like containing waste holding tanks and 
utilizing a waste discharge conduit releasably connectable to 
a fluid waste line communicating with said holding tanks, 
said apparatus comprising: 

a first short, rigid fluid conduit having first and second 
ends and adapted for fluid connection with said holding 
tanks; 

a second short, rigid fluid conduit having first and second 
ends and mounted about said first short, rigid fluid 
conduit for telescopic movement between a closed 
position wherein the first and second ends of both said 
short, rigid fluid conduits are aligned proximate each 
other, and an open extended position wherein the first 
end of said second short, rigid fluid conduit is proxi- 
mate the second end of said first short, rigid fluid 
conduit; 

fluid sealing means disposed between said first and sec- 
ond short, rigid fluid conduits; 

means for guiding the longitudinal movement of said 
second short, rigid fluid conduit along said first short, 
rigid fluid conduit while preventing rotation between 
said first and second short, rigid fluid conduits; 

means disposed proximate said second end of said second 
short, rigid fluid conduit for controlling the outflow of 
fluid through said first and second short, rigid fluid 
conduits; and 

means disposed at the second end of said second short, 
rigid fluid conduit for selectively attaching a waste 
discharge conduit. 

15. The apparatus as claimed in claim 14, wherein said 
guide means comprises at least one elongated rib disposed 
along the outer surface of said first short, rigid fluid conduit, 
and an interior ring disposed along the inner surface of 
second short, rigid fluid conduit proximate the first end 
thereof, said interior ring including a groove notched therein 
to receive said rib for sliding movement therethrough while 
preventing relative rotation between said first and second 
short, rigid fluid conduits. 

16. The apparatus as claimed in claim 15, wherein said 
sealing means comprises a ring member disposed along the 
outer surface of said first short, rigid fluid conduit proximate 
the second end thereof sized to sealingly engage the inner 
surface of said second short, rigid fluid conduit and to abut 
the interior ring of said second short, rigid fluid conduit to 
define the maximum telescopic extension of said second 
short, rigid fluid conduit relative to said first short, rigid fluid 
conduit. 

17. The apparatus as claimed in claim 16, wherein said 
sealing ring includes at least two 0-rings. 

18. The apparatus as claimed in claim 16, wherein said 
apparatus further includes a handle including means to 
selectively interact with said conduit attachment means to 
enable manual operation of the telescopic movement of said 
second short, rigid fluid conduit relative to said first short, 
rigid fluid conduit, 

19. The apparatus as claimed in claim 16, wherein said 
second short, rigid fluid conduit telescopically extends 
between 4 to 12 inches beyond second end of said first short, 
rigid fluid conduit. 

20. A short drain line extender assembly for connection 
with a waste holding tank drain line on a recreational vehicle 
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in conjunction with a removable waste discharge conduit, 
said short drain line extender assembly comprising: 

a first short, rigid fluid conduit member for connection 
with a liquid holding tank drain line of a recreational 
vehicle said first short, rigid fluid conduit member 
having an inner and outer surface; 

a second short, rigid fluid conduit member having an inner 
and outer surface, and telescopically connected to said 
first short, rigid fluid conduit member, said second 
short, rigid conduit member including a first movable 
end slidingly secured to said first short, rigid conduit 
member, and having a second distal end adapted for 
continuous movement between a first position out- 
wardly from said first short, rigid conduit member and 
a second inward position in substantial registration with 
said first short, rigid conduit member; 

means for guiding said second short, rigid fluid conduit 
member longitudinally relative to said first short, rigid 
fluid conduit member and including means for prevent- 
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ing rotational movement between said first and second 
fluid conduit members as said second short, rigid fluid 
conduit member moves telescopically relative to said 
first short, rigid fluid conduit member, and wherein 
further, said guide means comprises at least one pro- 
jection member disposed along the outer surface of one 
of said short, rigid fluid conduit members, and at least 
one channel member disposed on the inner surface of 
said other short, rigid fluid conduit member, said chan- 
nel being adapted for engagement with said projection 
member; 

fluid sealing means between said first and second short, 

rigid fluid conduit members; and 
means disposed at said second short, rigid fluid conduit 

member distal end for attaching a removable waste 

discharge conduit to provide for the outflow of fluid to 

a dump site. 
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ABSTRACT 



A laminated tape comprising a main layer of a polyester- 
series thermoplastic polyurethane resin and a covering layer 
formed of a soft vinyl chloride resin fused with at least one 
surface of the main layer is spirally wound, and its adjacent 
side edges are bonded each other to form a hose wall. The 
shrinkage ratio of the length of the hose in an unloaded 
condition is 25% or less relative to the original length of the 
hose as determined by measuring the original length and the 
length of the hose after the test which comprises subjecting 
the hose compressed in a longitudinal direction to ten 
heating/cooling-cycles successively, one cycle comprising a 
heating step for exposing the compressed hose to an atmo- 
sphere of 70® C. for two hours and a cooling step for cooling 
the heat-treated hose at an atmosphere of -20® C. for two 
hours, followed by returning the temperature of the hose to 
an ordinary or room temperature and allowing the hose to 
stand for one hour. According to the present invention, the 
drawbacks such as the strong inclination to shrink and the 
great pressure loss are improved, and the degradation of 
various physical properties by ultraviolet ray and hydror- 
ization is prevented. 

5 Claims, 3 Drawing Sheets 
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FLEXIBLE HOSE 
HELD OF THE INVENTION 

The present invention relates to a flexible hose comprising 
a hose wall mainly formed with a thermoplastic polyure- 
thane resin (particularly, a polyester-series thermoplastic 
polyurethane resin). In more detail, the present invention 
relates to a flexible hose (e.g. a duct hose such as air ducts) 
which is useful for transporting various gases. 

BACKGROUND OF THE INVENTION 

As the duct hose mentioned above, there have been 
popularly used hoses which comprise a hose wall formed by 
spirally winding a tape of a soft polyvinyl chloride resin (a 
plasticized polyvinyl chloride resin) and bonding its side 
edges each other, and a hard spiral reinforcement comprising 
a hard wire covered with a polyvinyl chloride resin or a hard 
spiral reinforcement of a hard polyvinyl chloride resin 
(non-plasticized polyvinyl chloride resin). 

Usually, a hose wall of a duct hose of a synthetic resin is 
formed in the form of a bellows structure to give a flexibility, 
and the hose is transported or stored in a compressed state 
for compactness. As to storing circumstances, a storing 
temperature is in a wide range of as low as around -20° C. 
to as high as around 70° C, and it is often stored for quite 
a long period. 

In the above case, when trying to lay a duct hose formed 
mainly with a vinyl chloride resin, the duct hose can not be 
reverted to the original length in a normal state because of 
its having been compressed for storage and caused shrinking 
kinks. As a result, the length of the hose is much shorter than 
the original length and consequently the hose is required to 
have the additional length allowing for shrinkage. In addi- 
tion to such problems, there has been a problem that 
inwardly folded wall due to shrinkage results in an increased 
pressure loss. 

For solving the problems of a vinyl chloride resin such as 
the formation of the shrinking kinks, there has been used 
mainly, as a synthetic resin material having a high impact 
resilience and hardly shrinks, a thermoplastic polyurethane 
resin, particularly a polyester-series thermoplastic polyure- 
thane resin which is inexpensive, to form a duct hose. 

However, a polyester-series thermoplastic polyurethane 
resin is degraded by ultraviolet rays, and the ester bonds of 
the polyester-series thermoplastic polyurethane are cleft 
with hydrolysis by exposure to a high temperature and high 
humidity for a long time, e.g., rain or the conveyance of 
aqueous liquids and the like. As a result, its physical 
properties such as wear resistance, flexibility and resilience 
are deteriorated. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a duct hose which has a high flexibility and 
durability, and hardly shows a shrinking kink (shrinking 
tendency). 

It is another object of the present invention to provide a 
flexible hose which is capable of reverting its original length 
even after being stored in a compressed state in a longitu- 
dinal direction, of being easily stretched and of preventing 
pressure loss from lowering. 

The flexible hose of the present invention has the follow- 
ing structures: 

(1) A flexible hose, which comprises a main layer of a 
polyester-series thermoplastic polyurethane resin, a 



,134 

2 

covering layer of a soft resin (e.g., a soft vinyl chloride 
resin) laminated on at least one surface of the main 
layer for forming a laminated tape, a hose wall formed 
by spirally winding the laminated tape and bonding the 
5 adjacent side edges of the covering layer each other and 
a hard spiral reinforcement for reinforcing the hose 
wall and retaining the hose configuration, wherein the 
shrinkage ratio of the length of the hose relative to the 
original length of the hose is 25% or less as determined 
10 by measuring the original length and the length of the 
hose in a normal condition (no-loading condition) after 
the test which comprises subjecting a hose compressed 
in a longitudinal direction to ten heating-cooling cycles 
successively, one cycle comprising heating step for 
15 exposing the compressed hose to an atmosphere of 70** 
C. for two hours, and cooling step for cooling the 
heat-treated hose at -20"* C. for two hours, followed by 
returning the temperature to an ordinary or room tem- 
perature and allowing the hose to stand for one hour. 
20 (2) The hose wall may comprise a main layer and a 
covering layer laminated on both inner and outer sur- 
faces of the main layer. The thickness ratio of the main 
layer relative to the hose wall is about 0.7 to 0.95. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

FIG. 1 is a partial sectional view showing one embodi- 
ment of the duct hose of the present invention; 

FIGS. 2A and B show a partially enlarged sectional view 
of other embodiments of the present invention; 
30 FIGS. 3A and B show a partially enlarged sectional view 
of other embodiments of the present invention; 

FIG. 4 is a sectional view showing an example of a 
laminated tape; and 
FIGS. 5A-C are a schematic view for explaining the 
35 heating/cooling-cycle test. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

The type of a polyester-series thermoplastic polyurethane 
40 resin is classified according to the species of a polyol 
component used as a soft segment. In this specification, a 
polyester-series thennoplstic polyurethane resin for forming 
the main layer of the hose wall indicates not only a ther- 
moplastic polyurethane (TPU) prepared by use of a polyes- 
45 ter polyol, but also a blend of the thermoplastic polyurethane 
with a thermoplastic resin such as a polyvinyl chloride, a 
polyester and polyamide, unless such incorporation of the 
thermoplastic resin alters the properties of the resin to a great 
extent. 

50 A polyester-series thermoplastic polyurethane resin 
affords a hose a high flexibility and good impact resilience, 
and has excellent adhesion to a vinyl chloride resin. ITius, 
the use of a polyester-series thermoplastic polyurethane 
resin gives advantages that a hose wall comprising a main 
55 layer and a covering layer or covering layers of a soft vinyl 
chloride resin (a plasticized vinyl chloride resin) bonded and 
united with the inner surface and/or the outer surface of the 
main layer can be easily formed by extruding a laminated 
tape comprising a layer of a polyester-series thermoplastic 
60 polyurethane resin and a layer of a vinyl chloride resin 
directly fused each other in a crosshead of an extruder, and, 
as a result, the main layer formed with a polyester-series 
thermoplastic polyurethane resin is prevented from being 
hydrorized. 

65 The shrinkage ratio (X), expressed as a percentage, of the 
hose length after the heating/cooling-cycle test is calculated 
by the following formula: 
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X-[(L-M)/L]xlOO 

wherein "L" represents the length of the hose in a normal 
state before being tested and '*M" shows the length of 
the hose in an unloaded condition after the lest. ^ 
The hose of the present invention has a shrinkage ratio of 
25% or less, preferably 20% or less and more preferably 
15% or less. 

As to the thickness ratio of the main layer and the 
covering layer(s) forming the hose wall, it is preferable to 
raise the thiclmess ratio of the main layer relative to the ^° 
covering layer(s) to ihc level as high as possible in order to 
fully exhibit the excellent properties of the polyester-series 
thermoplastic polyurethane resin. The thickness ratio may 
be arbitrarily selected, provided that the shrinkage ratio (X) 
is maintained in the range of 25% or less, and the thickness 
ratio of the main layer relative to the hose wall is preferably 
0.7 to 0.95 and more preferably 0.7 to 0.9. 

The polyester-series thermoplastic polyurethane resin for 
forming the main layer can be produced by the rection of a 
polyester polyol (particularly, polyester diol) as a polyol 20 
component with a polyisocyanate (particularly, 
diisocyanate). A polyester polyol may be produced by a 
conventional manner, for example, an esterification of a 
polycarboxylic acid component or its reactive derivative 
with a polyol component, a ring-opening polymcrizatioD of 25 
a lactone (e.g., caprolactone), and a reaction of a polycar- 
boxylic acid component or its reactive derivative with a 
polyol component and a lactone (e.g., caprolactone). The 
polyester polyol includes, for example, a polyester diol 
prepared by the reaction of an aliphatic saturated dicaiboxy- 30 
lie acid and an aliphatic diol, and if necessary with an 
aromatic dicarboxylic acid or anhydride thereof and/or a 
lactone. Examples of the aliphatic dicarboxylic acid includes 
an C4.12 aliphatic saturated dicarboxylic acid such as adipic 
acid, pimelic acid, azelaic acid, and sebacic acid. As the 35 
aliphatic diol, there may be mentioned, for example, an C2,i, 
alkylene glycol such as ethylene glycol, propylene glycol, 
butane diol, pentane diol, hexane diol, neopentyl glycol, and 
the like; a polyoxyalkylene glycol such as dielhylene glycol, 
triethylene glycol, polyethylene glycol, dipropylene glycol, 40 
polypropylene glycol, polytetramethylene glycol, an ethyl- 
ene glycol-propylene glycol block copolymer and the like. 
Preferred polyesters include, for example, a €4.12 aliphatic 
saturated dicarboxylic acid-based diols such as an adipic 
acid-based diol, a pimelic acid-based diol, an azelaic acid- 45 
based diol, and a sebacic acid-based diol. 

The covering layer may be formed on at least one surface 
of the main layer. Usually, the covering layer is formed on 
both surfaces of the main layer. As a soft resin for forming 
the covering layer, there may be mentioned, for example, an so 
ethylene-vinyl acetate copolymer, an ethylene -(meth) 
acrylate copolymer, an ethylene-(meth)acrylic acid 
copolymer, an ethylene-propylene copolymer, a soft vinyl 
chloride resin and so on. The soft vinyl chloride resin is 
preferable for forming the covering layer, 55 

Hereinafter, referring to the drawings, the examples of the 
flexible hose of the present invention will be explained. 

In FIG. 1, a duct hose 1 comprises a hose wall 2 of a 
corrugated configuration and a spiral hard reinforcement 3 
adhered or thermally fused to the inner siu-face of the hose 60 
wall 2. The hose wall 2 (thickness: 0.5 mm) has a laminate 
strucmre comprising a main layer 4 (thickness: 0.4 mm) and 
covering layers 5,5 adhered or thermally fiised to the inner 
and outer surfaces of the hose wall 2 (the thickness of each 
covering layer is 0.05 mm). 65 

The main layer 4 of the hose wall 2 is formed with a 
polyester-series thermoplastic polyurethane resin. The cov- 
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ering layers 5,5 are formed with a soft resin such as a soft 
vinyl cWoride resin, united with the main layer 4 by thermal 
fusing or thermal lamination. Moreover, the hard reinforce- 
ment 3 to be adhered to the hose wall 2 comprises a hard 
wire 6 and a coated layer 7 formed on the hard wire 6, and 
the coated layer 7 is formed with a soft resin such as a vinyl 
chloride resin which is the same material of the covering 
layer 5, i.e., a vinyl chloride resin, and thus intimately 
adheres to the covering layer 5. Therefore, the hard rein- 
forcement 3 is firmly adhered and united with the covering 
layer 5. 

The above-mentioned duct hose 1 is formed by the steps 

of; 

spirally winding a laminated tape around an outer periph- 
ery of the hard reinforcement 3 having a diameter of 1 .5 
mm, and the laminated tape is extruded from an 
extruder and comprising a polyester-series thermoplas- 
tic polyurethane resin layer and a soft vinyl chloride 
resin layer fused and united with both inner and outer 
surfaces of the polyester-series thermoplastic polyure- 
thane resin layer, 

uniting the adjacent side edges of the laminated tape each 
other by thermally fusing to form the main layer 4 and 
the covering layers 5,5 simultaneously, and 

uniting and fixing the coated layer 7 of the hard rein- 
forcement 3 to the inner covering layer 5. 

In this case, the outer diameter and the inner diameter of 
the hose are formed to be 63.5 mm and 58.5 mm, respec- 
tively. 

A laminated tape T shown in FIG. 4 may be used, which 
is an extruded tape extruded from an extruder and comprises 
a polyester-series polyurethane resin layer 11 and a covering 
layer 12 of a soft vinyl chloride resin covering the whole 
circumference, i.e., the inner surface, the outer surface and 
both side surfaces, of the polyester-series thermoplastic 
polyurethane resin layer 11, and the polyurethane resin layer 
11 is fused and united with the covering layer 12 of a soft 
vinyl chloride. In this case, the hose waU is formed by 
spirally winding the laminated tape T with fusing the adja- 
cent side edges of the covering layer 12. 

Moreover, as the above laminated tape, according to the 
intended applications of the hose, a laminated tape extruded 
from an extruder with thermally laminating and uniting a 
soft resin layer such as a soft vinyl chloride resin layer with 
either inner surface or outer surface of the polyester-series 
thermoplastic polyurethane resin layer may be used to form 
a protecting layer of the soft resin on either inner or outer 
surface of the hose. 

FIG. 2 shows another embodiments of the duct hose 1. 
The embodiment (A) shows "an outer wire-type hose" 
which comprises a main layer 4 of the hose wall, an outer 
protecting layer 5 for protecting the main layer from 
hydrolysis, and a hard spiral reinforcement 3 adhered to the 
outer protecting layer. The embodiment (B) is "aburiedwire- 
type hose" in which a laminated tape is wound so as to be 
in a relation where the mutually adjacent side edges of the 
tape are overlapped, and to the overlap (the boundary area 
between the inner layer and the outer layer) is inserted the 
hard spiral reinforcement 3. Other structiu-es are the same as 
those of the embodiment mentioned above. 

FIG. 3 shows another embodiments of the duct hose. In 
each embodiment, a hard synthetic resin (e.g., a hard vinyl 
chloride resin) employed as a hard spiral reinforcement 3 is 
bonded or fixed to the covering layer 5 of the main layer 4 
of the hose wall. As is the same in FIG. 4, the embodiment 
(A) represents an outer wire-type duct hose, and the embodi- 
ment (B) represents a buried wire-type duct hose. Also in 
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these embodiments, the hard spiral reinforcement 3 and the 
covering layer 5 may be formed with the same material, i.e., 
a vinyl chloride resin. Consequently, the adhesion between 
the two elements is improved and the improved adhesion 
strength is realized. 

FIG. 5 illustrates a heating/cooling-cycle test in detail. As 
shown in FIG. 5 (A), marked lines 10,10 are put on the duct 
hose 1 in a nonnal state (no-loaded condition) at an arbitrary 
spacing, e.g., 500 mm. Then, as shown in FIG. 5 (B), the 
duct hose 1 is compressed or contracted in the axial direction 
and fixed with a suitable fixing means to maintain its 
compactness (compressed slate). 

After the compact duct hose 1 is subjected to ten cycles 
of alternate exposure to a high-temperauire atmosphere and 
to a low-temperature atmosphere consecutively (one cycle: 
at l(f C. for two hours, and then at -20* C. for two hours), 
the temperature is raised to a room or ordinary temperature 
and allowed to stand for one hour. Then, as shown in FIG. 
5 (C), the fixation of the compact duct hose 1 is released, and 
the duct hose is manually stretched to the original length and 
allowed to be in a normal state, and the distance between the 
marked lines 10, 10 is measured. 

The shrinkage ratio of the duct hose shown in FIG, 1, 
expressed as a percentage, is measured in such manner, and 
the measurement revealed the fact that the hose with the 
marking lines 10, 10 of, before being tested, 500 mm 
distance had shrunken to, after the test, 434 mm. The 
shrinkage ratio was calculated by the formula: (500-434)/ 
500x100, and the value was 13%. 

The same test as the above was conducted on duct hoses 
which are similar in structure to those of the above embodi- 
ments and have the inside diameter of 100 mm and 125 mm, 
respectively. The shrinkage ratio of each duct hose was 13%. 
On the other hand, as a comparative example, the above- 
mentioned test was conducted on a duct hose made of a soft 
vinyl chloride, and the shrinkage ratio was as high as about 
50%. 

Hoses according to the present invention have a high 
impact resilience and remarkably low shrinkage. Therefore, 
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the advantages of the present invention resides in that the 
length of the hose can be efficiently utilized, that the pressure 
loss is small, and that its durability is excellent. As a result, 
the present invention can be favorably used as a duct hose 
5 with good flexibility. 
What is claimed is: 

1. A flexible hose, which comprises a main layer of a 
polyester-series thermoplastic polyurethane resin, a cover- 
ing layer of a soft resin laminated on at least one siuf ace of 

10 the main layer for forming a laminated tape, a hose wall 
formed by spirally winding the laminated tape and bonding 
the adjacent side edges of the covering layer each other, and 
a hard spiral reinforcement for reinforcing the hose wall and 
retaining the hose configuration, wherein the shrinkage ratio 

15 of the length of the hose in a normal condition (unloaded 
condition) is 25% or less relative to the original length of the 
hose as determined by measiuing the original length and the 
length of the hose after the test which comprises subjecting 
the hose compressed in a longitudinal direction to ten 

20 heating/cooling-cycles successively, one cycle comprising a 
heating step for exposing the compressed hose to an atmo- 
sphere of l(f C. for two hours and a cooling step for cooling 
the heat-treated hose at -20® C. for two hours, followed by 
returning the temperature to an ordinary or room tempera- 

25 ture and allowing the hose to stand for one hour. 

2. A flexible hose as claimed in claim 1, wherein said soft 
resin covering layer is formed with a soft vinyl chloride 
resin. 

3. A flexible hose as claimed in claim 1, wherein said hose 
30 wall comprises said main layer and covering layers lami- 
nated on both inner and outer surfaces of the main layer. 

4. A flexible hose as claimed in claim 1, wherein the 
thickness ratio of said main layer relative to the hose wall is 
0.7 to 0.95. 

35 5. A flexible hose as claimed in claim 1, wherein the 
thickness ratio of the said main layer relative to said hose 
wall is 0.7 to 0.9. 

4c t ♦ * « 
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ABSTRACT 



Asewage system for vehicles that includes a waste hose that 
is extendable and retractable. 

30 Claims, 2 Drawing Sheets 
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SEWAGE SYSTEM FOR VEHICLES vehicle. A telescoping hose is contained within the housing 

and has a fitting on the extendable end to adapt the hose to 

.^,.^^^,r^,^ waste receiving receptacles. The extension and retraction of 

BACKGROUND OF THE INVENTION the hose is by exteXg and letracting the hose within the 
^rhe present invention relates to a sewage system for a ^ housing. Foreman, U.S. Pat. No. 4,854,349, likewise dis- 

vehicle. closes telescoping hose contained within a housing. 

Many types of vehicles, such as recreational vehicles, Hanemaayer, U.S. Pat. No. 5,653^62, discloses an axially 

travel trailers, fifth wheelers, buses, trucks, and the like have extendable flexible hose connected to a waste outlet of a 

self-contained fluid systems, sinks, washing facilities and/or ^ elongated tubular housing is provided within which 

bathrooms. Each of these vehicles and others will be col- flexible hose extends such that the hose can be stored in 

lectively referred to herein as "recreational vehicles" or the housing and also drawn outwardly of the distal end of the 

"RVs". Such RVs include systems which store sewage and housing toward a waste receptacle. The housing has an 

waste water until those materials can be properly disposed articulated connection at a proximate end thereof adjacent 

of. Typically, RVs generally utilize similar means of con- waste outlet. The extension and retraction of the hose is 

ducting waste to external storage tanks, dumps, or process- extending and retracting the articulated hose within the 

ing systems, such as those which are used in RV parks, truck housing. 

stops, bus stops, and the like. Conventional RVs generally Cook, U.S. Pat, No. 4,223,702, discloses a telescoping 

have two holding tanks, a sewage tanks (e.g., black tank) for drain line for connecting recreational vehicles to a sewage 

receiving fluid sewage from the toilet system, and a grey system. The flexible hose extends through the telescoping 

water tank for receiving waste water, such as from the pipe sections. 

kitchen, bathroom sinks, and shower. These two holding Feliz, U.S. Pat. No. 3,811,462; Boomgaarden, U.S. Pat 

tanks are interconnected to form a single liquid conduit drain No. 5,244,003; Leech, U.S. Pat. No. 5,904,183; and Sargent 

hne or dram pipe. RVs generally have an accessible external et al, U.S. Pat. No. 4,779,650, likewise disclose telescoping 

cabmet or storage facility which stores a length of flexible tubular arrangements 

3rtnn?T ^'^''J T^""'"' This discharge hose while many of the aforememioned systems provide tele- 

or other condmt may be manually connected to a fittmg on seoping tubular arrangements, they still require a substantial 

?r nZ> t^^^^^^^ T PJP^- The^^h^^/°d ^I'^^.^T °f ^ffo^^ 0° the part of L user to discharge the 

or other condmt is then extended to a dump fitUng. Similarly, sewage "«v"aigi. 

when the RV is preparing to move on, it is also necessary to 

handle the hose or other conduit, and flush the waste from BRIEF DESCRIPTION OF THE DRAWINGS 
it before storing it. These processes, i.e., dumping the waste 

from the holding tank into the inlet receptacle of the RV FIG. 1 is an exemplary schematic of a sewage system for 

dump station and disconnecting and storing the hose or other ^ ^^^^^^^ extending a waste hose, 

conduit, are the messiest and most dreaded aspects of using FIG. 2 is a side view of a portion of the vehicle of FIG. 

an RV. 1 showing the waste hose in the extended position. 

Besides the mess of dealing with the liquid waste FIG. 3 is an exemplary schematic of the sewage system 

problem, the predominate problem with the traditional sew- for the vehicle of FIG. 1 for retracting the waste hose, 

age hose or other conduit system, is that the RV user must FIG, 4 is a side view of a portion of the vehicle of FIG. 

get on his or her knees and reach beneath the RV to attach ^ 3 showing the waste hose in the retracted position, 
the sewage hose or other conduit to the outlet pipe of the 

conduit beneath the RV Consequently, there have been DETAILED DESCRIPTION OF THE 

numerous devices which have been developed to increase PREFERRED EMBODIMENT 

the ease and/or reduce the clumsiness of attaching and Referring to FIG. 1, an exemplary waste system for a RV 

detachmgRVsewage hosesorotherconduits.Many of such 45 of the presem invemion may include a black tank 10 for 

systems mclude flexible discharge hoses that are stored in a holding toilet sewage and a grey tank 12 for holding other 

conduit extension menaber beneath the RV, and are tele- waste water, such as for example, the sink or the shower. The 

scopically moved therefrom when it is desired to secure the black tank and the grey tank 12 may be replaced by a single 

hose to a dump site. While these systems have their merits, storage container, if desired. The black tank 10 and the ^ey 

these devices are stored permanenUy beneath the RV, and 5^ tank 12 are interconnected by pipes 14 and 16 to a vent pipe 

they still generally require the RV user to get on his or her 18. The vent pipe 18 is preferably vented to the exterior of 

knees to reach beneath the RV to access the sewage hose. the recreational vehicle 20 (see FIG. 2) which provides for 

Mercer, U.S. Pat. No. 5,023,959, discloses a system for air flow into and out of the waste system. The black tank 10 

extending and retracting the waste hose for a waste disposal may be drained through a drain pipe 22 when a black waste 

system that is typically found on recreational vehicles. The 55 valve 26 is opened. Conversely, when the black waste valve 

disposal system includes a power driven hose extender for 26 is closed the waste in the black tank 10 is not drained, 

extending the collapsible hose from its collapsed mode Similarly, the grey tank 12 may be drained through a drain 

stored on-board the recreational vehicle to its extended pipe 24 when a grey waste valve 28 is opened. Conversely, 

configuration which it is used for dumping waste from an when the grey waste valve 28 is closed the waste in the grey 

RV holding tank into an inlet of an RV waste dump station, go tank 12 is not drained. The waste from the grey tank 12 and 

In particular, a hose driver is used to axially displace black tank 10 are preferably joined into a single drain pipe 

threaded shafts, wherein an external collar engages around 30 for evenmal discharge from the RV into a suitable 

the accordion hose, which has a continuous helical rib. receptacle. Muhiple drain pipes for discharge of materials 

Mercer, U.S. Pat. No. 4,133,347, discloses a waste evacu- from the RV may be used, if desired, 

ation attachment for a recreational vehicle that includes a 65 After consideration of the typical recreational vehicle, the 

ngid cylindrical housing readily mountable to the existing present inventors came to the realization that many recre- 

fitting of a sewage discharge outlet of the recreational ational vehicles include an internal compressor which pro- 
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vides pressurized air (or other gas) that may be used by the user initiation of the waste system is performed. The vent 

waste system. The waste system may use the pressurized air check valve 52 is closed if not already closed, the black 

to provide automatic extension and retraction of the waste waste valve 26 is closed if not already closed, the grey waste 

hose 42. Usmg an existing pressurized air source reduces the valve 28 is closed if not already closed, and the check valve 

expense of an automated extension and retracuon of the 5 50 is opened if not already opened. The air from the air 

waste hose 42, The automaUc extension alleviates the need intake 40 and/or air from the air tank 46 provides air 

for the user to bend down under the RV or otherwise pressure agaiast the waste hose 42 (or other mechanism) 

manuaUy extend and retract the waste hose 42. The waste which causes the waste hose 42 to sUdably extend outwardly 

system preferably mcludes an mtake 40 that provides air from the vehicle 20. The user then removes the cover 54 and 

pressure from the recreational vehicle 20. The air pressure jq engages the waste hose 42 with the receptacle. 

withm the mtake may be provided from the recreational u^f^^;„^ ^^n 1 tu^ * • • *u 

. • , -^n J L • , Keterrmg to Mu. 3, the waste system may retract the 

vehicle 20 powered when the engine is running or otherwise «,.ot^ k^c/^/I'J f^ii/,,,. ti, a- .1. * 

, ^^f^ -.u* .u .-1 i_ 1 A ■ 1 waste hose 42 as follows. The user disengages the waste 

a compressor within the recreational vehicle 20. An mtake u a-^ c .1 j • 

y ^ AA - r i_i u » , ™ iiiuir^v hose 42 from the receptacle and replaccs the covcr 54. The 

check valve 44 .s preferably a "one-way" valve that sub- ^ ^ 1 ? 

inTa'tS Z LZT. r.h " f '"'T,' waste system if performed, lie vent check valve 52 is 

Si h!i H ' I w.""' °P«°«1 ^ alreadV opened, the black waste valve 26 is 

now back to the pressurized air source. An air tank 46 is i ^ p ♦ i j i ^ u . i ■ 

«r^ft.MKiw tu.f f AA'*' 1 J" closed if not akeady closed, the grey waste valve 28 is 

l^t l 7 ! I f r .'=°!°P^^^'' closed if not already closed, and the check valve 50 is 

M H ""^ ^""fT opened if not already opened. The air from the air intake 40 

obtamed without havmg to increase the capacity of the air on j/ • .i_ * i • luioivv tv 

compressoMtistobeuLerstocdthatvalve^asLdherein. 1' P^^^!^ au pressure that 

rcfei^ to any mechanism that is suitable to <^nt.ol the flow ^'^"^^ "^°"^h ihe vent check valve 52 which creates a 

stop the flow, restrict the flow or otherwise, of material v^^"«^J-ithm the waste hose 42 which causes the waste 

through a tubular member. '^\TaT^ ^ ''^''f t 

„nf . . , ^ . illustrated m FIG. 4. After completmg usage of the waste 

men the user desires to extend the waste hose 42, a 25 system, the vent check valve 52, the check valve 50. the 

check valve 50 is opened which perrnits air pressure to flow bja^k waste valve 26. and/or the grey waste valve 28 are 

through the check valve 50 and into the drain pipe 30. A vent preferably closed 

check valve 52 is preferably closed to primarily restrict the \e, t. .u j .• .u 

air flow through the drain pipe 30. likewise, preferably the -^h .u^'u" P'^°' ">y^°'°^ 

black waste valve 26 and the grey waste valv; 28 ate clLd. 30 '""'ed 'hat havmg a sUUonary opemng under the recie- 

Accordingly, substantidly aU tt.e air flow will be acting f'""'' ^'^^ T J"""" ^l^"^^ '^^ T"'' 

upon the waste hose 42 which is preferably slidably engaged *^ '°a«ive«e°' V damaged while traveling, 

with the waste system. More preferably ttie waste hose 42 ^fo^^^^", havmg a manually removable cover for the 

(or a majority thereof) is freely sUdably engaged with the "P^P'^S. while advantageous, still reqtmw the 

waste system over a majority of its extei^ion Aloreover, the 35 f '^T'^J ''TV^' "^r* ^""^"^J? "^S- 2 and 

waste hose 42 may roiatab^y extend or move based upon P^^^f "^y the waste hose 42 b> supported by a movable 

other mechanisms in such a manner as to extend from the ""PP"'' * "^"^ ^'^u'."^ ^ S^^"^' 

vehicle. The pressuie exerted on the end portion of the waste ^f" °' ^"""^ f 

hose 42. capped by a detachably engageable cover 54, wfll tZ ° '"PP°" T7t f 

cause the waste hose 42 to slide ouLardly from the r^xte- 40 T . t ' w ' ^'^''^^^ ^Z? 

ational vehicle 20. as iUustrated in FIG. 2. In this manner, by ! ^T""^' P'^^^^''^^ Tu T"' 

simply opening the valve 50 the waste hose 42 may be i"^/''" "T"" ^ ^° "P'^^f P°T°' "l' ""* °^u^" 

sUdably extended in a mamier that is free from ttie user ^'Tfr^^'°. '"^ ' relationship, such as for 

havingtomamiallypullorotherwiseextendthewastehose. ^''^T^^ ^.V^ t^'''': ^^Pf S'^^"^- 

After extending the waste hose 42 the cover 54 is removed 45 ^el'^^^'^hip assists in directing the waste hose 42 

and the waste hose 42 is inteiconneaed with the suitable 'heTaste'to^^S ' """"" 

waste receptacle. Other air pressure techniques may likewise 

be used to extend the waste hose 42, such as for example, air references discussed herein are hereby incorporated 

pressure against the interior end 54 of the waste hose 42 as reference. 

opposed to air pressure against the cover 54, an air pressure 50 ^^"^ expressions which have been employed in 

operated rotational mechanism that extends/retracts the foregoing specification are used therein as terms of 

waste hose 42, and a hydraulics based pressure extension/ description and not of limitation, and there is no intention, 

retraction mechanism. Moreover, if desired the air pressure ^^^^ ionns and expressions, of excluding 

mechanism may be replaced by an electrical extension/ equivalents of the features shown and described or portions 

retraction system or other type of extension/retraction sys- 55 l^^^eof, it being recognized that the scope of the invention 

tem that automatically extends and/or retracts the waste hose defined and limited only by the claims which follow. 

42. Thereafter the black tank and/or the grey tank may be ^^^^ ^ claimed is: 

emptied into the receptacle by selectively opening the black 1- ^ hqaid water materials system for a vehicle compris- 

waste valve 26 and/or the grey waste valve 28, respectively. ^^8' 

The waste hose 42 may be, for example, articulated, non- 60 (^) ^ storage container for liquid waste materials; 

articulated, extendable lengthwise, non-extendable (b) an elongate tubular member through which said waste 

lengthwise, substantially non-compressible, and/or substan- materials may flow, wherein said elongate tubular 

tially compressible. Further, the waste hose 42 may be any member has an end; 

type of tubular member having any cross sectional profile(s) (c) said end of said elongate tubular member is movable 

suitable to pass liquids through. 65 from a first position to a second position, wherein said 

For example, the waste system may be used to extend the end when in said second position is further distant frona 

waste hose 42 as follows. Initially a button, a lever, or other said vehicle than said end in said first position; and 
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(d) wherein said movement of said end is in response to 
air pressure exerted within said tubular member. 

2. The system of claim 1 wherein said storage container 
includes a first container and a second container. 

3. The system of claim 1 wherein said first container 
stores toilet sewage and said second container stores shower 
waste water. 

4. The system of claim 1 wherein said storage container 
is vented to the exterior of said vehicle. 

5. The system of claim 3 further comprising a first valve 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

6. The system of claim 1 further comprising an air tank 
that provides pressurized air for said movement. 

7. The system of claim 6 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

8. The system of claim 1 further comprising a valve that 
selectively causes said movement of said end. 

9. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is in response to air pressure. 

10. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is farther distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is in response to air pressure. 

11. A liquid water materials system for a vehicle com- 
prising: • 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of said end is slidably 
engaged with said vehicle free from engagement with 
external ribs of said tubular member. 

12. The system of claim U wherein said storage container 
includes a first container and a second container. 

13. The system of claim 12 wherein said first container 
stores toilet sewage and said second container stores shower 
waste water, 

14. The system of claim 11 wherein said storage container 
is vented to the exterior of said vehicle. 

15. The system of claim 13 further comprising a first valve 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

16. The system of claim 11 further comprising an air tank 
that provides pressurized air for said movement. 

17. The system of claim 16 further comprising first check 
valve interconnected to the output of said air lank and a 
second check valve interconnected to the input of said air 
tank. 

18. The system of claim 11 further comprising a valve that 
selectively causes said movement of said end. 
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19. The system of claim 11 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is slidably engaged with said vehicle. 

20. The system of claim 11 wherein said movement is in 
response to air pressure. 

21. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubidar 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of a majority of said tubular 
member is slidably engaged with said vehicle over a 
majority of the distance between said first position and 
said second position. 

22. The system of claim 21 wherein said slidable engage- 
ment is freely slidably engaged. 

23. The system of claim 21 wherein said storage container 
includes a first container and a second container. 

24. The system of claim 23 wherein said first container 
stores toilet sewage and said second container stores shower 
waste water. 

25. The system of claim 21 wherein said storage container 
is vented to the exterior of said vehicle. 

26. The system of claim 21 further comprising a first valve 
interconnected to the output of said first container and a 
second valve inteicoimected to the output of said second 
container. 

27. The system of claim 21 further comprising an air tank 
that provides pressurized air for said movement. 

28. The system of claim 27 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

29. The system of claim 21 further comprising a valve that 
selectively causes said movement of said end. 

30. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said end of said elongate tubular member is 
maintained in a first elevation prior to movement from 
said first position to said second position, wherein said 
end of said tubular member is maintained in a second 
elevation prior to movement from said first elevation to 
said second elevation, wherein said first elevation is 
lower than said second elevation, wherein said end of 
said tubular member is moved from said second eleva- 
tion to said first elevation prior to moving from said 
first position to said second position. 
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(57) ABSTRACT 

Draining of the waste tank of a recreational vehicle is 
improved by using a motor to operate the waste hose. The 
motor causes the proximal end of the hose to be extended 
from its housing in the RV while the distal end remains 
attached to the waste tan. The extended proximal end can 
then be inserted into the access pipe of a sewer system for 
draining the waste tank. The motor will retract the hose 
when the waste tank has been emptied. The motor is 
operable either by throwing a switch on the motor or 
pressing a button on a remote control unit. 
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MOTORIZED WASTE HOSE FOR 
RECREATIONAL VEHICLE 

PRIORriT CLAIM 

[0001] The applicant claims the beaefit of the filing of US 
provisional application Scr. No. 60/257,409 filed 12/22/ 
2000, which is incorporated herein by reference. 

HELD OF THE INVENTION 

[0002] The present invention relates generally to the 
operation of the living quarters of recreational vehicles. 
More particularly, it relates to the expunging of the waste 
tank of the recreational vehicle. 

BACKGROUND OF THE INVENTION 

[0003] There are a many different types of recreational 
vehicles, often referred to as "RVs". One type of RV has 
living quarters that include a toilet, washing and kitchen 
facilities. The waste products from these are collected in an 
OD-board tank that must be periodically expunged. 

[0004] The process for expunging the waste tank is rela- 
tively straight forward. The RV must stop next to a scwcr 
system access pipe, commonly found at RV parks, where the 
operator of the RV connects the waste tank via a hose to the 
access pipe. Then, a valve is opened to allow the waste from 
the tank to drain by gravity into the sewer system. 

[0005] The hose is connected permanently to the RV waste 
tank and stored in a compartment toward the back of the 
vehicle. The hose is expandable that can be compressed to 
fit within its compartment, usually in the bumper, or 
stretched so that it can be inserted into the sewer system. 

[0006] This operation may be straightforward, but it is 
also a disagreeable task. RV*s are designed to allow rela- 
tively convenient draining of its waste tank and sewer 
system access pipes are available at convenient locations for 
RV travelers, but ultimately, the operator of the RV must still 
undertake the chore of draining the tank. Furthermore, the 
end of the hose becomes fouled with waste. Odors add to the 
disagreeable nature of the task. 

[0007] Thus, there remains a need for improvements in the 
way the waste tank of an RV is emptied to lessen the 
disagreeable aspects of this chore. 

SUMMARY OF THE INVENTION 

[0008] According to its major aspects and briefly recited, 
the present invention is a motorized device to extend and 
retract the waste hose of an RV. The motorized device causes 
the proximal end of the hose to be extended from the RV so 
that it can be inserted into the access pipe of a sewer system 
and will retract it when the waste tank has been emptied. The 
device is operable either by throwing a switch to activate a 
motor or pressing a button on a remote control unit. 

[0009] The use of a motor is an important feature of the 
present invention. The use of a motor obviates the need to 
physically pull the hose from its compartment and to push it 
back into the compartment, which are both disagreeable 
tasks. 

[0010] The operation of the motor using a remote control 
is another feature of the present invention. The use of the 



remote also allows the RV operator conduct the procedure in 
part without having to go to a fixed set of controls. 

[0011] These and other features and their advantages will 
be apparent to those skilled in the art of RV usage and design 
from a careful reading of the Detailed Description of Pre- 
ferred Embodiments, accompanied by the following draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] In the drawings, 

[0013] FIG. 1 is a perspective view of an RV with the 

waste hose connected to the access pipe of a sewer system; 

[0014] FIG. 2 is an end view and partial schematic view 
of the present motor according to a preferred embodiment of 
the present invention; 

[0015] FIG. 3 is a side view of the present motor and 
waste hose in the retracted position, according to a preferred 
embodiment of the present invention; and 

[0016] FIG. 4 is a side view of the present motor and 
waste hose in the extended pasition, according to a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] The present invention is a motorized device for use 
in extending and retracting a waste hose of a recreational 
vehicle (referred to herein as an "RV'*). The invention is also 
the combination of a motor, controls for the motor, a waste 
hose and an RV. 

[0018] The RV, whether part of the combination that is the 
invention or not, is one equipped with a waste lank that must 
periodically be drained. When it is drained, the waste from 
the waste lank is drained into a sewer system through an 
access pipe. The sewer system and access pipe, and the 
waste are of course not part of the present invention. 

[0019] Referring now to the figures, there is illustrated an 
RV, generally indicated by reference number 10, having a 
waste hose 12 that can be inserted into a sewer system (not 
shown) via an access pipe 14. A housing 16 carries waste 
hose 12. Housing 16 preferably has a cover (not shown). For 
manipulation of the free end of the extended waste hose 12, 
a gripper 18, shown slightly enlarged in FIG. 1 for clarity, 
proves convenient. 

[0020] FIG. 1 shows the waste hose 12 mounted to a left, 
rear comer of RV 10 but it will be clear that waste hose 12 
can exit RV 10 from other parts of RV 10, including the sides 
and other areas of the back of RV 10. The bumper of an RV 
can double as a compartment for hose 12. 

[0021] RV 10 has a waste tank 20 and a pipe 22 leading 
from and in fluid communication with waste tank 20. A 
valve 24 controls the flow of waste from waste tank 20 
through pipe 22. When valve 24 is opened, the waste drains 
by gravity from waste tank 20 through pipe 22. When valve 
24 is closed, no further waste may drain. 

[0022] Waste hose 12 has a distal end 30 that is coupled to 
pipe 22, so that waste hose 12 is in fluid communication with 
waste tank 20, and a proximal end 32 near the exit of 
housing 16. Waste hose 12 is adapted to be stretched in 
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length, preferably because of its ribbed or "accordian" or 
"corrugated" construction, as shown in FIGS. 3A and 3B, 
so that hose 12 can be moved between a retracted position 
and an extended position by moving proximal end 32 with 
respect to distal end 30. By the tenn "extended", then, it is 
meant that proximal end 32 is moved so that the distance 
between it at distal end 30 is increased but that distal end 30 
and proximal end 32 remain in fluid communication. Impor- 
tantly, waste tank 20 and proximal end 32 also remain in 
fluid communication via the coupling between waste hose 
12 and pipe 22 at distal end 30 when waste hose 12 is 
extended. 

[0023] Inside housing 16 is means for extending waste 
hose 12. Preferably, rollers 34 and 36 are used to push 
proximal end 32 from housing 16, to the extended position 
from the retracted position, either mechanically or eleciro- 
mechanically thereby extending waste hose 12. Rollers 34 
and 36 are affixed to shafts 42 and 44, respectively, which 
arc mounted in bearings (not shown) carried by housing 16. 

[0024] Shafts 42 and 44 are rotated using a system of gears 
50 that accomplish several things. First, they rotate rollers 
34 and 36 in opposing directions. As shown in FIGS. 3A 
and 3B, when rollers 34 rotate counter-clockwise, rollers 36 
rotate clockwise so that waste hose 12 is extended. When 
rollers 34 rotate clockwise, rollers 36 rotate counter-clock- 
wise so that waste hose 12 is retracted. Second, gear system 
50 causes the rotation of gears 34 and 36 at the same rate so 
that waste hose 12 is extended and retracted straight out of 
housing 16. Third, gear system 50 adjusts the rale at which 
waste hose 12 would otherwise be extended and retracted by 
a power source (to be described below) so that the extension 
and retraction takes place at a reasonable, controlled rate. 

[0025] The composition and arrangement of gears in gear 
system 50 that is needed to achieve the foregoing require- 
ments is well within the level of skill of those skilled in the 
art and clearly depends on the choice of gears, the distance 
between shafts 42 and 44, and the speed of a motor 60 
driving the gears. However, there is preferably a driving gear 
52 connected directly to motor 60, one driven gear 54 for 
shaft 42, one driven gear 56 for shaft 44 and one direction- 
reversing gear 58. Additional gears may be needed to step 
down the speed of an output shaft 62 of motor 60 and 
possibly to connect driving gear 52 with driven gears 54 and 
56. Other arrangements are possible, such as using separate 
motors to drive shafts 42 and 44 and direct drive of one or 
both shafts 42 and 44. 

[0026] Motor 60 is activated by a battery 66 of RV 10 via 
a switch 64. Switch 64 can be located at housing 16 or inside 
RV. In lieu of motor 60, a hand crank (not shown) can be 
easily substimted. Also, as an alternate to a switch 64 or in 
addition to switch 64, a remote control unit 70 can be used 
to transmit a signal to a receiver 72 that operates switch 64. 

[0027] Switch 64 is preferably a three-way switch as 
shown, with an "off' position, a "forward" position" and a 
"reverse" position. In the forward position, waste hose 12 is 
extended by motor 60; in the reverse position, waste hose 12 
is retracted by motor 60. Switch 64 may be switched to the 
off position when waste hose 12 has been retracted far 
enough or other features maybe incorporated to limit the 
rearward travel of waste hose 12, such as limit switches (not 
shown) that would automatically stop motor 60 when waste 
hose 12 had returned fully to housing 16. The maximum 



extension of waste hose 12 can be obtained when rollers 34 
and 36 slip from their inability to further extend waste hose 
12 or by incorporating an electrical contact that is closed 
when sufficient extension is obtained. 

[0028] In operation, an RV operator stops RV near access 
pipe 14, closes switch 54 either manually by pressing a 
button or by using remote control unit 70 in electrical 
communication with a receiver 72, which is in mm in 
electrical connection with battery 66 and switch 64. Battery 
66 energizes motor 60 which rotates output shaft 62. Gear 
system 50 causes shafts 42 and 44 to rotate which in turn 
rotates rollers 34, 36, respectively. Rollers 34, 36, extend 
proximal end 32 of waste hose 12 from motor housing so 
that the operator can merely place proximal end 32 into 
access pipe 14 using gripper 18. The valve 24 is opened and 
waste tank 20 drains by gravity. When waste tank 20 is 
drained, valve 24 is closed, gripper 18 is used to remove 
proximal end 32 of waste hose 12 from access pipe 14 and 
switch 64 is moved to the retract position. Motor 60 operates 
in reverse, based on reversal of its polarity and retracts waste 
hose 12. Gear system 50 operates in reverse to draw proxi- 
mal end 32 of waste hose 12 back toward motor housing 16. 

[0029] It will be apparent to those skilled in the art of 
electro-mechanical motors that many substitutions and 
modifications can be made to the preferred embodiments 
described above without departing fi-om the spirit and scope 
of the present invention, which is defined by the appended 
claim. 



What is claimed is: 

1. A device for use with a recreational vehicle having a 
waste tank, said device comprisiiig: 

a housing; 

a waste hose having a proximal end and a distal end, said 
distal end in fluid connection with said waste tank; and 

means for moving said waste hose between a retracted 
position inside said housing and an extended position 
wherein said proximal end is out of said housing while 
said distal end remains in fluid connection with said 
waste tank. 

2. The device as recited in claim 1, wherein said moving 
means further comprises: 

a motor; 

means responsive to said motor for rolling said hose 
between said retracted and said extended positioas. 

3. The device as recited in claim 1, wherein said moving 
means ftirtber comprises: 

rollers engaging said waste hose, said waste hose moving 
between said retracted and said extended positions 

when said rollers rotate; and 

means for rotating said rollers. 

4. The device as recited in claim 1, wherein said moving 
means further comprises: 

a motor; 

a shaft rotated by said motor; 

a gear system responsive to said motor; and 
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rollers rotated by said gear system, said rollers engaging 
said waste hose and moving said waste hose when said 
rollers are rotated. 

5. llie device as recited in claim 1, wherein said device 
further comprises means for limiting movement of said hose 
by said moving means. 

6. A device for use with a recreational vehicle having a 
waste tank, said device comprising: 

a housing; 

a hose carried within said housing and having a proximal 
end and an a distal end, said distal end being in fluid 
communication with a waste tank of a recreational 
vehicle; 

a motor in said housing; 

moving means responsive to said motor for moving said 
hose between an extended position wherein said proxi- 
mal end is out of said hoxising and a retracted position 
wherein said hose is in said housing; and 

conU-ol means for controlling said motor. 

7. The device as recited in claim 6, wherein said moving 
means further comprises: 

a shaft rotated by said motor; 

a gear system rotated by said shaft; and 

rollers rotated by said shaft, said rollers engaging and 
rolling said hose between said extended and said 
retracted positions. 

8. The device as recited in claim 6, wherein said hose is 
corrugated to stretch so that said distal end remains in fluid 
connection with said waste tank when said hose is in said 
extended position. 

9. The device as recited in claim 6, further comprising 
means for limiting the movement of said hose by said 
moving means. 

10. The device as recited in claim 6, wherein said control 
means is a remote control unit, said motor being responsive 
to said remote control unit. 

U. The device as recited in claim 6, further comprising a 
power source for powering said motor. 

12. The device as recited in claim 6, further comprising a 
gripper for manipulating said hose when said hose is moved 
to said extended position. 

13. A device for use with a recreational vehicle, said 
recreational vehicle having a waste tank, a waste pipe 



extending from and in fluid communication with said waste 
lank, a valve governing fluid flow from said waste tank 
through said waste pipe, a bumper and a battery, said device 
comprising: 

a hose carried within the bumper of a recreational vehicle 
and having a proximal end and an a distal end, said 
distal end being in fluid communication with a waste 
pipe of a recreational vehicle; 

moving means responsive to said motor for moving said 
hose between a retracted position wherein said hose is 
in said bumper and an extended position wherein said 
proximal end is out of said bumper. 

14. The device as recited in claim 13, wherein said 
moving means further comprises: 

a pair of spaced-apart rollers through which said hose 
rolls between said extended and said retracted posi- 
tions; 

means for rolling said rollers. 

15. The device as recited in claim 14, wherein said rolling 
means is a hand craiik. 

16. The device as recited in claim 14, wherein said rolling 
means further comprises: 

a motor connected to a battery of said recreational 

vehicle; 

a shaft rotatable by said motor; 

a gear system rotated by said shaft, said gear system 
rotating said rollers to move said hose between said 
extended and said retracted positions. 

17. The device as recited in claim 14, wherein said rolling 
means further comprises means for controlling said rolling 
means. 

18. The device as recited in claim 1 7, wherein said rolling 
means is a remote control unit. 

19. The device as recited in claim 16, wherein said rolling 
means further comprises means for limiting movement of 
said hose. 

20. The device as recited in claim 16, wherein said hose 
is corrugated to allow said hose to stretch so that said distal 
end remains attached to said waste pipe when said proximal 
end is in said extended position. 

* * « * * 
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(57) ABSTRACT 

A pressure/vacuum generator is established by coupling the 
pressure port of a vacuum generator to an air pressure source 
while coupling a valve in fluid communication with the 
exhaust port of the vacuum generator. When the valve is in 
a normally open condition (i.e, the exhaust vented to 
atmosphere), the vacuum port of the pressure/vacuum gen- 
erator generates a vacuum. When the vaK'e is closed, thereby 
closing olf the exhaust port, the vacuum port becomes a 
pressure port. Thus, this pressure/Vacuum generator can be 
used in any number of fluid (liquid and gas) systems (e.g., 
fluid recovery system, fluid transfer system, etc.)that require 
both a pressure source and a vacuum source while using a 
minimum number of components. 

20 Claims, 9 Drawing Sheets 
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PRESSURETVACUUM GENEI^TOR 
FIELD OF THE INVENTION 

The mveutiou pertains to the field of fluid systems, and _ 
more particularly, to systems that require the use of both a 
pressure source and a vacuum source. 

BACKGROUND OF INVENTION 

In many fluid systems, there is a need to have both a lo 
pressure source (e.g., a pump) as well as a vacuum source 
(e.g., vaaium pump, vacuum generator, eic). For example, 
in fluid recovery systems or fluid transfer systems, there is 
a need lo colled a fluid from a first location (e.g., a main 
fluid system, a first fluid system, a fluid collection point) and 15 
move the fluid into a reservoir and then 10 evacuate the fluid 
from that reservoir either back to the main fluid system (i.e., 
a recovery system) or to a second fluid system (i.e., a transfer 
system). To accomplish this, a vacuum source draws the 
fluid into the reservoir and then a pressure source drives it 20 
out of the reser\'oir. 

The following U.S. patents are various types of fluid 
systems using pressure sources and vacuum sources. 

U.S. Pat. No. 2,400,651 (Marsh) discloses a liquid elevat- 
ing system. A summary of the Marsh system 2 is shown in 
FIG. 1, Ihe Marsh system 2 uses a shuttle valve 4 between 
an air supply 6, a reservoir 8 and a pressure inlet (?) of a 
vacuum generator 10, as weU as an air-operated valve 12 
between the reservoir 8 and a vacuum inlet (V) of the 
vacuum generator 10. A reservoir inlet check valve 16 and 
a reservoir outlet check valve 14 arc also used. A float 
mechanism 20 inside the reservoir 8 controls the shuttle 
valve 4. 

U.S. Pat. No. 2422,077 (Wahl) discloses a tank truck. A 
summary of the pumping system 34 used in the Wahl truck 
is shown in FIG. 2. ITie pumping system 34 uses a pump (P, 
driven by a motor 36) to draw a vacuum on a reservoir 38 
to pull liquid in, and a mechanical screw 40 coupled to 
another motor 42 to pump it out. Manually-operated input 44 
and output 46 valves are also used, as well as an air inlet 
check valve 48. The system 34 is manually-operated. 

U.S. Pat. No. 2,664,911 (Thompson) discloses a portable 
vacuum and pressure liquid lank truck. A summary of the 
pumping system 18 of the truck is shown in FIG. 3. The 
pumping system 18 uses a pump 20 (driven by a motor, M) 
to draw a vacuum or pressurize a reservoir 22; a separator 24 
with a float valve 26 keeps fluid from getting into the pump 
20. The pump 20 action (vacuum, or pressure) is based on 
the position of a valve 28 that is manually controlled. 
Manually-operated input 30 and output 32 valves are also 
used. 

U.S. Pat. No. 3^15,611 Clliompson) discloses a portable 
vacuiun and pr^ure liquid lank truck, and uses a pumping 
system similar to the pumping system disclosed in U.S. Pat. 
No. 2,664,911 (Thompson) but adds an air bleeder to the 
system. The bleeder line draws air into the tank along with 
the liquid during the vacuum stage, thus eliminating foam. 
During the pressure stage, pressurized air is mixed with the 
liquid in the tank, making it easier to ptunp. 

U.S. Fat. No. 4,770,610 (Breckner) discloses a frail 
material slurry pump system 50. A summary of the Breckiier 
system 50 is shown in FIG. 4. This system 50 uses a vacuum 
pump 52 (driven by a motor M) and combination valving 
(Vj,i-V^3, yvi-^v3i^^/ and BV^,) to pull a vacuum on a 
reservoir 56 and uses a compressor (not shown, but forms a 
part of the air supply) with the combination valving 
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(Vpi-Vp3, Vy^-Vv3, and BV^) to pressurize the res- 
ervoir 56. The BV^ and BV^ valves arc a bladder type to 
prevent damage to the frail material being piunped. This 
combination valving (V^j-Vpg with Vvi-Vyg) controls the 
inlet BVy and outlet BV^ bladder valves of the reservoir 56. 

U.S. Pat. No. 4,828,461 (Lacmpe) discloses an apparatus 
for metering flowable materials in sand core making 
machines. A summary of the pumping system 58 used 
therein is shown in FIG. 5. The pumping system 58 works 
in a similar manner to the Marsh system 2 (FIG. 1) but 
includes ^vo shut-off" valves, 60 and 62, going into a vacuum 
generator 64, whereby the shut-oS" valve 60 is coupled to the 
pressure port (P) of the vacuum generator 64 and the shut -off 
valve 62 is coupled to the vacuum port (V) of the vacuum 
generator 64. In order to prefwurize a reservoir 66, the 
pumping system 58 uses a third shutoff valve 68 (for 
dividing the air supply, while closing the upper shul-oll 
valve 60). Reservoir inlet 70 and outlet 72 check valves are 
also used with the reservoir 66. 

U.S. Pat. No. 5,451,144 (French) discloses an air-operated 
pump system 76. A summary of this pump system 76 is 
shown in FIG. 6. The system 76 primarily uses gravity to 
draw liquid in, whereby a vaccum (V) is available as an 
option to assist gravity. The system 76 utilizes two sources 
of air pressure: a main air supply 78 and an auxiliary air 
supply 80, the latter of which is fed to a reservoir 84 via flow 
reslriclur 82. Two poppet valves 86 and 88 are used. An 
air-operated three-way valve 90 is controlled by the poppet 
valves 86 and 88. A quick-exhaust valve 92 is coupled 
between the three-way valve 90 and the reservoir 84. Inlet 
94 and outlet 96 check valves are also used vnth the 
reservoir 84. 

However, none of these references teach or suggest con- 
trolling the exhaust port of a vacuum generator for creating 
both a pressure source and a vacuum source. 

OBJECTS OF THE INVENTION 

Accordingly, it is the general object of this invention to 
provide an invention that overcomes the disadvantages of 
the prior art. 

It is an object of the present invention to provide an 
apparatiis, and a method for an apparatus, that can act as 
both a pressure source and a vacuum source. 

It is an object of the present invention to provide an 
apparatus, and a method for an apparatus, that can act as 
bath a pressure source and a vacuum source while utilizing 
a minimum number of components. 

It is still yet a further object of the present invention to 
provide any liquid or gas system/method with an apparatus, 
and a method for an apparatus, that can act as both a pressure 
source and a vacuum source. 
It is yet another object of the present invention to provide 
35 fluid recovery/transfer systems that utilize a minimum num- 
ber of components. 

It is still yet a further object of the present invention to 
provide fluid recoveryAransfer systems that are less prone to 
problems. 

SUMMARY OF THE INVENTION 

These and other objects of the instant inventioa are 
achieved by providing, in a system requiring both a pressure 
source and a vacuum source, an improvement comprising: 
65 (a) a lumen (e.g., a Venturi tube) for conveying an air stream 
firom an upstream port of the lumen toward a downstream 
port of the lumen wherein the lumen includes an orifice in 
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the surface of the lumen located between the upstream port the surface of the lumen located between the upstream port 

and the downstream port and wherein the upstream port is and the downstream port and wherein the upstream port is 

coupled to an air pressure source (e.g., 70-150 psi air coupled to an air pressure sourc« (e.g., 70-150 psi air 

supply); (b) a valve coupled in fluid communication with the supply); (d) a second valve coupled in fluid communication 

downstream port for opening and closing off the down- 5 to the downstream port of the lumen; (e) controller means 

stream port; and (c) the orifice pulUng a vacuum whenever electrically coupled to the first valve and to the second valve; 

the valve is open and the orifice generating a positive and (f) wherein the controller means controls the activation 

pressure whenever the valve is closed. of the first valve and second valve to collect fluid from the 

These and other objects of the instant inventioa are also '^^s* soiyce fluid system into the reservoir and then 

achieved by providing, in a system for recovering or trans- 10 evacuate the reservoir, whereby the evacuated fluid is 

ferring fluid from a first location to a second location, an transferred to the destination fluid system via a check valve 

improvement comprising: (a) a lumen (e.g., a Venluri lube) coupled in fluid communication with a third port of the 

for conveying an air stream from an upstream port of the reservoir. 

lumen toward a downstream port of the lumen wherein the These and other objects of the instant invention are also 
lumen includes an orifice in the surface of the lumen located 15 achieved by providing a method for establishing a pressure 
between the upstream port and the downstream pon and source and a vacuum soiu-ce. The method comprises the 
wherein the upstream port is coupled to an air pressure steps nf: (a) providing an air pre.s.sure source (e.g., 70-1 50 
source (e.g., 70-150 psi air supply); (b) a valve coupled in psi air supply) that defivers an air stream; (b) coupling a 
fluid communication with the downstream port for opening lumen (e.g., a Venturi tube) to the air pressure source 
and closing off the downstream port; (c) a reser%'oir having 20 whereby the lumen conveys the air stream from an upstream 
a first port coupled in fluid communication to the orifice; and port of the lumen toward a downstream port of the lumen 
(d) wherein the orifice pulls a vacuum in the reservoir for and wherein the lumen includes an orifice in the surface of 
drawing fluid from the first lucaliun through a second the lumen located between the upstream port and the down- 
reservoir port whenever the valve is open and wherein the stream port; (c) coupling a valve in fluid communication 
orifice pressurizes the reservoir to evacuate the fluid therein 25 downstream port for opening and closing off the 
to the second location through a third reservoir port when- downstream port; (d) opening the valve to create a vacuum 
ever the valve is closed. source at the orifice; and (e) closing the valve to create a 

Ibese and other objects of the instant invention are also pressure souirce at the uiifice. 
achieved by providing an automatic fluid recovery system These and other objects of the instant invention are also 
for recovering fluid from a main fluid system having at least 30 achieved by providing a method for recovering or transfer- 
one escape point (e.g., a leak point, a collection point for ring fluid from a first location to a second location. The 
accumulating fluid, etc.) and returning the escaping fluid to method comprises the steps of: (a) providing an air pres.sure 
the main system. The fluid recovery system comprises: (a) a source (e.g., 70-150 psi air supply) that delivers an air 
reservoir for collecting the escaping fluid and having a stream; (b) coupling a lumen (e.g., a Venluri tube) to the air 
plurality of ports; (b) a first valve coupled in fluid commu- 35 pressure source whereby the lumen conveys the air stream 
nication between a first port of the reservoir and the at least from an upstream port of the lumen toward a downstream 
one escape point; (c) a lumen (e.g., a Venturi tube) for port of the lumen and wherein the lumen includes an orifice 
conveying an air stream from an upstream port of the lumen in the surface of the lumen located between the upstream 
toward a downstream port of the limien wherein the lumen port and the downstream port; (c) coupling a valve in fluid 
includes an orifice in the surface of the lumen located 40 communication with the downstream port for opening and 
between the upstream port and the downstream port and closing off the downstream port; (d) coupling a first port of 
wherein the upstream port is coupled to an air pressure a reser%'oir in fluid communication with the orifice; (e) 
source (e.g., 70-150 psi air supply); (d) a second valve opening the valve to draw fluid from the first location into 
coupled in fluid communication to the downstream port of the reservoir through a second reservoir port; and (f) closing 
the lumen; (e) controller means electrically coupled to the 4S the valve to evacuate the fluid in the reservoir to the second 
first valve and to the second valve; (Q means responsive to location through a third Feser\'oir port, 
the level of the fluid collected in the reservoir and electri- These and other objects of the present invention are also 
cally coupled to the controller means for providing electrical achieved by providing a method for recovering escaping 
signals indicative of the level of the fluid in the reservoir to fluid (e.g., leaking fluid, accumulating fluid, etc.) from at 
the controller means; and (g) wherein the controller means 50 least one escape point (e.g., a leak point, a collection point 
controls ihe activaiioD of the first valve and Ihe second where accumulating fluid gathers) in a main fluid system and 
valve, based on the electrical signals, to fill the reservoir and returning the escaping fluid thereto. The method comprises 
flien to evacuate the reservoir and wherein the evacuated the steps of: (a) providing an air pressure source (e.g., 
fluid is returned to the main fluid system via a check valve 70-150 psi air supply) that delivers an air stream; (b) 
coupled in fluid communication with a third port of the 55 coupling a lumen (e.g., a Venturi tube) to the air pressure 
reservoir. These and other objects of the instant invention are source whereby the lumen conveys the air stream from an 
also achieved by providing a automatic fluid transfer system upstream port of the lumen toward a downstream port of the 
for transferring fluid from at least one source fluid system lumen and wherein the lumen includes an orifice in the 
having a predictable (e.g., predetermined, constant, etc.) suirface of the lumen located between the upstream port and 
flow to a destination fluid system. The fluid transfer sy.stem 60 the downstream port; (c) coupling a first valve in fluid 
comprises: (a) a reservoir for receiving fluid from the at least communication with the downstream port for opening and 
one source fluid system and having a plurality of ports; (b) closing off the downstream port; (d) coupling a first port of 
a first valve coupled in fluid communication between a fiist a reser\'oir in fluid conmiunication with the orifice; (e) 
port of the reservoir and the at least one source fluid system; coupling a second port of the reservoir in fluid communi- 
(c) a lumen (e.g., a Venturi tube) for conveying an air stream 65 cation with a second valve that is in fluid communication 
from an upstream port of the lumen toward a downstream with the at least one escape point; and (£) controlling the 
port of the lumen wherein the lumen includes an orifice in operation of the first valve and the second valve to coUect 
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escaping fluid in the reservoir through the second port and geoerator 104 (e.g., Bijur Part No. 27296) and a valve 106 

then to return the collected fluid to the main fluid system (Bijur Part No. 27299). The air pressure source 102 is 

through a third reservoir port. coupled to the pressure port (P) of the vacuum geoerator 104 

These and other objects of the present invcnlion arc also ^'^^^^ ^ coupled to the exhaust port (E) of the 

achieved by providing a method for transferring fluid from ^ vacuum generator 104. The valve 106 acts to either permit 

at least one source fluid system having a predictable flow to ^^^^^^^ ^ aUnosphere or to be closed 

a destination fluid system. Hie method comprises the steps atmosphere. FIGS. 8 and 9 are ftmctional diagrams of 

of: (a) providing an air pressure source (e.g., 70-150 psi air generator 104 with the vaWe 106 open (FIG. 8) 

supply) that deUvers an air stream; (b) coupling a lumen '^^^ ^^^^.^ (^^' ^^^^^ ^ 

(e.g., a Vcnturi mbc) to the air picssurc source whereby the lo ^^^^ ^ ^\ ^^^^^ generator 104 basically com- 

himen conveys the air stream from an upstream port of the P"**^ ^ ^^"^ ^^^^"^ P"^ ^ comprises a 

himen toward a downstream port of the lumen and wherein }^ "S**^ o*' 

the lumen includes an orifice in the surface of the lumen ^ 108 When the valve 106 is open and the air 

located between the upstream port and the downstream port; P"''^^'^ ^^'^ 102 is coupled to the pressure port (P) of the 

(c) coupling a first valve in fluid communication with the 15 generator 104, the air stream 105 creates a vacuum 

downstream port for opening and closing off the down- 7*?/°" P^'^ ^ accordance with the Bernoulli 

stream port; (d) coupUng a first port of a reservoir in fluid pn°ciple. However, when the valve 106 is closed, thereby 

communication with the orifice; (e) coupling a second port l^lo^^mg the exhaust port (E), the air stream 105 is forced 

of the reservoir in fluid communication with a second valve ^^^^^^^h the small orifice 109, thereby generating a positive 

that is in fluid communication with the at least one source 20 pre&sure at the vacuum port V. None of the prior art leaches 

fluid system; and (f) controlling the operation of the first suggests the control of the vacuum generator's 104 

valve and the second valve to collect fluid from the at least establish both a pressure source and a vacuum 

one source fluid system into the reservoir through the second som-ce. 

port and then to transfer the collected fluid to the destination ^ exemplary appUcation of the pressureA^acuum gen- 
fluid system through a third reservoir port. 25 orator is shown in FIG. 10 which depicts a fluid recovery 

system (hereinafter "FRS") 200. The FRS 200 is used as part 

DESCRIPTION OF THE DRAWINGS of a main fluid system. The main fluid system (e.g., a 

Other objects and many of the attendant advantages of lubrication system) comprises any number of devices that 

this invention wiU be readily appreciated as the same may be prone to leaks, mcluding tubing, connectors, elbows, 

becomes better unden;tood by reference to the following ^^^eS' bearmgs, seals, gaskets, etc. (all of which are not 

detailed description when considered in connection with the f*^^'^)- necessary to capture the leaking fluid and return 

accompanying drawings wherein: system. 

nC. 1 is a summary of a prior art pumping system. Furthermore, in addition torestoring leaking fluid to a 

namely U.S. Pat. No. 2,400,651 (Marsh)- ^''^^ ^^^^ i^ysicm, the FRS 200 also restores accumulated 

T^r^ * . r .t- • . 35 fluid back to the main fluid system. For example, the main 

n.T^. uV7^Z'f^^^^^ fl^^ 'y^'^^ i° ' P^^b P^^^ may intentionally 

namely U.S. Pat. No. 2,522,077 (Wahl); overiubricate the slides/ways of the machine. As a result, an 

HG. 3 is a summary of another prior art pumping system, accumulation of that lubricant occurs at an accumulation 

namely U.S. Pat. No. 2,664,911 (Thompson); poim or a collection point (e.g., a collection U-ay). The FRS 

FIG.4isasummary of another prior art pumping system, 40 200, being coupled to the accumulation/collection point, 

namely U.S. Pat. No. 4,770,610 (Breckner); also restores the accumulated fluid back to the main fluid 

FIG. 5 is a summary of another prior art pumping system, system. Thus, it is within the broadest scope of the FRS 200 

namely U.S. Pat. No. 4,828,461 (Laempe); that the term "escape", "escaping**, etc. as used throughout 

FIG. 6 is a summary of another prior art pumping system, application covers both leaking fluid (i.e., unintentional 

namely U.S. Pat, No. 5,451,144 (French); 45 egress of fluid from the main fluid system) and accumulating 

HG. 7 is a block diagram of the present invention; ^^^^ ' intentional egress of fluid, at an accumulation 

HG. 8 is a functional diagram of the present invention ^ collection point, from the main fluid system) 

with the exhaust port being in an open condition; "^^'^^ .T°?!pc ^ST^ ""'"^ 

, n J^ • , r r , . Without the FRS 200. 

blCj. y IS a runctional diagram of the present mvention ^« .im. a -j • . j ■ j ■ , 

«,:ti. fh^ ^^ha,,et ^r* ' 1 J j f 50 ITie escapmg fluid is captured m a conduit, lumen, 

with the exhaust port m a closed condition; n i- . lu r w \no\.u , 

^ ^ * collection tray, etc. (indicated by reference number 208) that 

FIG. 10 IS a block diagram of a first exemplary apphcation connected to, or around, thesie escape points (not shown). 

^'T^ "^^'^°tion, known as a fluid recovery system This conduit 208 is in fluid connection Nvith the inlet to the 

{hlib); and Pj^3 200. In particular, the conduit 208 is coupled to a 

FIG. 11 is a block diagram of a second exemplary 55 vacuum valve 210 (e.g., Bijur Part Nos. 27300/27310). The 

application of the present invention, known as a fluid vacuum valve 210 has an outlet coupled to a reservoir 212 

transfer system (FTS). (e.g., Bijur Part No. 27275). At a resevoir part 292 the 

DETAILED DESCRIPTION OF THE reservoir 212 comprises a means 214 responsive to the level 

PREFERRED EMBODIMENT of the fluid being collected in the reservoir 212; an example 

fio of such a means is an ultrasonic level detector (not shown), 
Referring now in detafl to the various figures of the or any other type of level detection that provides a signal 
drawing wherein like reference characters refer lo like parts, responsive to the level. In one embodiment, a liquid dual- 
there is shown at 100 in FIG. 7 a pressure/vacuum generator, level switch (e.g., Bijur Part No. 27301, 24 volts DC switch, 
which is assigned to Bijur Lubricating Corporation of 0.5 amps^) is used. The liquid dual-level switch comprises 
Bennington, Vt. 65 ^n upper switch 211, a lower switch 213 and a magnetic float 
The pressure/vacuum generator 100 comprises an air 215; when the reservoir 212 is empty, the magnetic float 215 
pressure source 102 (e.g., 70-150 psi air supply), a vacuum and the lower switch 213 are electiomagneticaUy coupled. 
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and the lower switch 213 outputs an "empty" signal; when means 214 closes/opens the valve 106 while closing/ 

the reservoir 212 is full, the magnetic float 215 and the upper opening the vacuum valve 210. 

switch 211 are electromagnetically coupled, and the upper Another exemplary application of the pressme/vacuum 

switch 211 outputs a "full" signal. The reservoir 212, at generator is shown in FIG. 11 which depicts an automatic 

another rescA'oir port 291 is also in fluid communication 5 fluid U-ansfer system (hereinafter "FTS" 300). The FTS 300 

with the vacuum pon (V) of the vacuum generator 104. The is similar to the FRS 200, except that the FTS 300 involves 

reservoir 212, at another port 293 is also in fluid commu- transferring a source fluid from a source fluid system 303, 

nication with an outlet check valve 216 (e.g., Bijur Part No. having a predictable (e.g., predetermined, constant, etc.) 

27302). The outlet check valve 216 is in fluid communica- flow, to a destination fluid system 305. Since the flow of the 

tion with the main fluid system. A programmable logic source fluid system 303 is predictable, there is no need to 

controller (PLC) 218 (e.g.. IDEC Micro-1 PLC, Type monitor the level of the fluid collecting in the reservoir 312. 

FCl A4E, Base 24 manufactured by IDEC Izumi Corp. of As a result, the PLC 318 (or sequential timer, or other timing 

Japan, or any properly configured bgic device, e.g., a devices) can operate on a timing basis rather than having to 

microprocessor, a microcontroller, etc.) is electrically sense the reservoir 312 fluid level. Other than that, the 

coupled to the solenoids of the vacuum valve 210 and the components of the FTS 300 correspond to the components 

valve 106), as well as to the means 214 responsive to the whereby the reference numbers beginning 

level of the fluid being collected (hereinafter the "level same for those reference numbers begin- 

mcans 214") in the reservoir 212. A drain 220 is provided in Furthermore, as shown in FIG. U, the FTS 

the reservoir 212 for maintenance purposes. operate using a plurality of source fluid systems 303 

Operation of the FRS 200 is as follows. To coUect (^^^^ ^^^"^8 * predictable, e.g., predetermined, constant, 

escaping fluid from the escape point(s), the PLC 218 etc., flow) for transferring source fluids from each of their 

de-cncrgizes the valve 106 (thereby opening the valve to respective source fluid systems to the destination fluid 

permit exhaust) while energizing the vacuiun valve 210 system 305. 

(opening the valve 210). This action causes a vacuum to be important aspect of the pressure/vacuum generator 

drawn in the reservoir 212. The resuh is that escaping fluid ^5 ^ automatic valving of the exhaust port, E, of the 

from the main fluid system is drawn into the reservoir 212 vacuum generator 104. Valving the exhaust port permits the 

through the vacuum valve 210. As fluid is drawn in and use of a single source to act as both the "puller*' and "pusher" 

when the fluid level causes the magnetic float 215 to be ^ ^"^^ ^^^^ "°^y ^ ^^^^^^ (1^^)- This 

adjacent the upper switch 211, the liquid dual-level switch increases the rehability of any system (e.g., the FRS 200/ 

outputs the "fiiU" signal to the PLC 218, thereby causing the 30 ^^^i^^^ pressure/vacuum generator 100 by 

PLC 218 to de-energize the vacuum valve 210 (closing the decreasing the number of components that can faU while 

vacuum valve 210) while energizing the valve 106. Ener- reducing the cost of the fluid systems' operation. Thus, it 

gizing the valve 106, closes ofl' the exhaust port, E, of the ^hoyld be understood that the present invention 100 has an 

vacuimi generator 104 which, as discussed above, converts unlimited number of applications and that the FRS 200 and 

the vacuum port, V, into a pressure port. This action pushes 35 *® ^ discussed above are only by way of example, 

the collected fluid out ofthereservoir212, through the outlet H should be understood that the term ''fluid" used 

check valve 216 and back to the main fluid system 205 (or throughout the present application includes both liquids and 

even to a liquid waste container, not shown). As the fluid gases and therefore the pressure/vacuum generator 100, as 

leaves the reservoir 212, the magnetic float 215 falls; when well as the FRS 200 and FTS 300, discussed above, can all 

the magnetic float 215 is adjacent to the lower switch 213, ^ implemented for gas systems also. In addition, the term 

the "empty" signal is transmitted to the PLC 218 which then "automatic" used throughout the present application idenli- 

de-energizes the valve 106 and re-energizes the vacuum that there is no manual operation involved in order for 

valve 210. This cycle is then repeated. the FRS 200 or the FTS 300 to operate. 

It should be understood that a plurality of conduits, should also be understood that where the valves 
lumens, collection points, etc. (indicated by reference num- 45 depicted in the present application use electric solenoid 
ber 208) from various escape points in the main fluid system, control, other types of control (e.g., pneumatically- 
each with a respective vacuum valve 210, can be coupled to controlled valves) are also covered by the broadest scope of 
the reservoir 212; each vacuum valve 210 is also electrically this invention. 

coupled to the PLC 218. Thus, the PLC 218 can control each Without fimher elaboration, the foregoing will so fully 

vacuum valve 210 in sequence (e.g., activate one vacuum 50 illustrate my invention that others may, by applying current 

valve 210 for 10 seconds while keeping all other vacuum or future knowledge, readily adopt the same for use under 

valves 210 closed; then shutting off that vacuum valve while various conditions of service, 

opening another vacuum valve 210, and repeating the cycle). I claim: 

It should also be understood that only a single pres.sure/ 1. In a system for recovering or transferring fluid from a 

vacuum generator 100 and reservoir (e.g., reservoir 212 or 55 ^rs^ location to a second location, the improvement com- 

312) are required to service a multiplicity of vacuum valves prising: 

(e.g., vacuum valves 210 or 310), as shown in FIGS. 10-11. (a) a lumen for conveying an air stream from an upstream 

It should also be understood that the level means 214 in port of said lumen toward a downstream port of said 

the FRS 200 covers all types of mechanisms that couple the lumen, said lumen including an orifice in the surface of 

level of the fluid collected in the reservoir 212 to the valve 6n said liunen located between said upstream port and said 

106 and the vacuuim valve 210. In other words, as shown, the downstream port, said upstream port being coupled to 

level means 214 provides an electrical signal to the PLC 218 ^ air pressure source; 

which, in turn, controls the respective solenoids of the valve (b) a valve coupled in fluid communication with said 

106 and the vacuum valve 210 at the appropriate times. downstream port for opening and closing off said 

However, it is within the broadest scope of the FRS 200 that 65 downstream port; 

the level means 214 includes a direct interface with the valve (c) a reservoir having a first port coupled to said orifice; 

106 and the vacuum valve 210 so that movement of the level and 



Appellant's Brief ED 710682339 US 



Page 322 of 350 



Application No. 10/693719 



us 6,224,345 Bl 



10 



(d) said orifice pulling a vacuum in said reservoir for 
drawing fluid from the first location through a second 
reservoir port whenever said valve is open and said 
orifice pressurizing said reservoir to evacuate the fluid 
therein to the second location through a third reservoir 5 
port whenever said valve is closed, said lumen not 
being exposed to the fluid, 

2. The improvement of claim 1 wherein said lumen 
comprises a Venturi tube. 

3. An automatic fluid recover>' system for recovering fluid 
from a main fluid system having at least one escape point 
and retuming the escaping fluid to the main system, said 
fluid recovery system comprising: 

(a) a reservoir for collecting the escaping fluid and having 
a first port, a second port and a third port; 

(b) a first valve coupled in fluid communication between 
said first port of said reservoir and the at least one 
escape point; 

(c) a lumen for conveying an air stream from an upstream 
port of said lumen toward a downstream port of said 
lumen, said himen including an orifice in the surface of 
said lumen located between said upstream port and said 
downstream port, said upstream port being coupled to 
an air pressure source, and said orifice being coupled to 
said second reservoir port, said lumen not being 
exposed to the fluid; is 

(d) a second valve coupled in fluid communication to said 
downstream port of said lumen; 

(c) controller means electrically coupled to said first valve 
and to said second valve; 

(f) means responsive to the level of the fluid collected in 30 
said reservoir electrically coupled to said controller 
means for providing electrical signals indicative of the 
level of the fluid in said reservoir to said controller 
means; and 

(g) wherein said controller means controls the activation 35 
of said first valve and said second valve, based on said 
electrical signals, to fill said reservoir and then to 
evacuate said reservoir, said evacuated fluid being 
returned to said main fluid system via a check valve 
coupled in fluid communication with said third port of 
said reservoir. 

4. The fluid recovery system of claim 3 wherein said first 
valve is normally closed and is opened when activated by 
said a)ntroller means. 

5. The fluid recovery system of claim 3 wherein said 45 
second valve is normally open and is closed when activated 
by said controller means. 

6. The fluid recovery system of claim 3 wherein said 
lumen comprises a Venturi tube. 

7. The fluid recovery system of claim 3 wherein said level 50 
detecting means responsive to said level of the fluid col- 
lected in said reservoir is a fluid dual-lcvcl switch that 
comprises: 

(a) float portion that floats on the fluid collected in said 
reservoir; 35 

(b) an upper switch portion which, when electromagueti- 
cally coupled to said float portion, generates a first 
electrical signal to said controller means indicative of a 
full reservoir; and 

(c) a lower switch portion which, when electromagneti- fio 
cally coupled to said float portion, generates a second 
electrical signal to said controller means indicative of 
an empty reservoir. 

8. An automatic fluid transfer system for transferring fluid 
from at least one source fluid system having a predictable 65 
flow to a destination fluid system, said fltiid transfer system 
comprising: 



(a) a reservoir for receiving fluid from the at least one 
source fluid system and having a first port, a second 
port and a third port; 

(b) a first valve coupled in fluid communication between 
said first port of said reservoir and the at least one 
source fluid system; 

(c) a lumen for conveying an air stream from an upstream 
port of said lumen toward a downstream port of said 
lumen, said lumen including an orifice in the surface of 
said lumen located between said upstream port and said 
downstream port, said upstream port being coupled to 
an air pressure source, and said orifice being coupled to 
said second reservoir port; 

(d) a second valve coupled in fluid communication to said 
downstream port of said lumen; 

(e) controller means electrically coupled to said first valve 
and to said second valve; and 

(f) wherein said controller means controls the activation 
of said first valve and said second valve to collect fluid 
from the at least one source fluid system into said 
reservoir and then to evacuate said reservoir, said 
evacuated fluid being transferred to the destination fluid 
system via a check valve coupled in fluid communica- 
tion with said third port of said reservoir, said lumen 
not being exposed to the fluid. 

9. The fluid recovery system of claim 8 wherein said first 
valve is normally closed and is opened when activated by 
said controller means. 

10. The fluid recovery system of claim 8 wherein said 
second valve is normally open and is closed when activated 
by said controller means. 

11. The fluid recovery system of claim 8 wherein said 
lumen comprises a Venturi tube. 

12. A method for recovering or transferring fluid from a 
first location to a second location, said method comprising 
the steps of: 

(a) providing an air pressure source that delivers an air 
stream; 

(b) coupling a lumen to said air pressure source, said 
lumen conveying said air stream from an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
lumen located between said upstream port and said 
downstream port; 

(c) coupling a valve in fluid communication with said 
downstream port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; 

(e) opening said valve to draw fluid from the first location 
into said reservoir through a second reservoir port; and 

(£) closing said valve to evacuate the fluid in said reservoir 
to the second location through a third reservoir port. 

13. The method of claim 12 wherein said Itmsen com- 
prises a Venturi tube. 

14. A method for recovering escaping fluid from at least 
one escape point in a main fluid system and retuming the 
escaping fluid thereto, said method comprising the steps of: 

(a) providing an air pressure source that delivers an air 
stream; 

(b) coupling a lumeo to said air pressure source, said 
limaen conveying said air stream from an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
limnen located between said upstream port and said 
downstream port; 
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(c) coupling a first valve in fluid conununicatioa with said 
downstream port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; ^ 

(e) coupling a second port of said reservoir in fluid 
communication with a second valve that is in fluid 
communication with the at least one escape point; and 

(f) controlling the operation of said first valve and said 
second valve to collect escaping fluid in said reservoir 
through said second port and then to return the col- 
lected fluid to the main fluid system through a third 
reservoir port. 

15. The method of claim 14 wherein said step of control- 
ling the operation of said first valve and said second valve 
comprises: 

(a) opening said first and second valves to draw fluid from 
the at least one escape point into said reservoir through 
said second reservoir port; 

(b) detecting the level of fluid collecting in said reservoir; 

(c) closing said first and second valves, whenever the 
detected level is fiill in said reservoir, to evacuate the 
fluid in said reservoir through said third reservoir port 

to return the escaping fluid the main fluid system; 25 

(d) opening said first and second valves whenever the 
detected level is empty in said reservoir; and 

(e) repeating steps (a)-(d). 

16. The method of claim 15 wherein said step of detecting 
the level of fluid collecting in said reservoir comprises: 

(a) providing a valve controller for controlling said fiist 
and second valves; 

(b) providing a first electrical switch adjacent the bottom 

of said reservoir; 35 

(c) providing a second electrical switch adjacent the top of 
said reservoir; 

(d) providing a magnetic float that is moved by the fluid 
collecting in said reservoir wherein said magnetic float 
electromagnetically couples to said first electrical ^ 
si^itch when said reservoir is empty and wherein said 
magnetic float electromagnetically couples to said sec- 
ond electrical switch whenever said reservoir is full; 

(e) transmitting a first electrical si^al to said valve 
controller whenever said first electrical switch is elec- 
tromagnetically coupled to said magnetic float and 
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transmitting a second electrical signal to said valve 
controller whenever said second electrical switch is 
electromagnetically coupled to said magnetic float. 
11, The method of claim 14 wherein said lumen com- 
prises a Venturi mbc. 

18. A method tor transferring fluid from at least one 
source fluid system having a predictable flow to a destina- 
tion fluid system, said method comprising the steps of: 

(a) providing an air pressure source that delivers an air 
stream; 

(b) coupling a lumen to said air pressure source, said 
lumen conveying said air stream from an upstream port 
of said lumen toward a downstream port of said lumen, 
said lumen including an orifice in the surface of said 
lumen located between said upstream port and said 
downstream port; 

(c) coupling a first valve in fluid communication with said 
downstream port for opening and closing off said 
downstream port; 

(d) coupling a first port of a reservoir to said orifice 
without exposing said lumen to the fluid; 

(e) coupling a second port of said reservoir in fluid 
communication with a second valve that is in fluid 
communication with the at least one source fluid sys- 
tem; and 

(f) controlling the operation of said first valve and said 
second valve to collect fluid from the at least one source 
fluid system into said reservoir through said second 
port and then to transfer the collected fluid to the 
destination fluid system through a third reservoir port. 

19. The method of claim 18 wherein said step of control- 
ling the operation of said first valve and said second valve 
comprises: 

(a) opening said first and second valves to draw fluid from 
the at least one source fluid system into said reservoir 
through said second reservoir port; 

(b) closing said first and second valves to evacuate the 
fluid in said reservoir through said third reservoir port 
to transfer the fluid to the destination fluid system; 

(c) opening said first and second valves; and 

(d) repeating steps (a)-(c). 

20. The method of claim 18 wherein said lumen com- 
prises a Venturi tube. 
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IC) Prior Art submitted bv Applicant - Entered 

The following items (1) - (42) listed below are hereby entered as evidence submitted 
to the Examiner as noted. 



(1 ) Copy of US Patent Number 2346728 ("Carlson"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(2) Copy of US Patent Number 2514059 ( "Hicks et a!."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(3) Copy of US Patent Number 3467301 ( "Doyle et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(4) Copy of US Patent Number 3623500 ("Hoy"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(5) Copy of US Patent Number 3712331 ("Otto"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(6) Copy of US Patent Number 3730228 ("Gibbs, Sr."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(7) Copy of US Patent Number 381 1462 ("Feliz"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(8) Copy of US Patent Number 3882565 ("Inwin et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(9) Copy of US Patent Number 3958297 ("Hukuba et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 
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(1 0) Copy of US Patent Number 41 33347 ("Mercer"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(11) Copy of US Patent Number 41 801 02 ("Larkin"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(12) Copy of US Patent Number 4223702 ("Cook"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(1 3) Copy of US Patent Number 4231 595 ("Knutsen"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(14) Copy of US Patent Number 4650224 ("Smith"). This evidence was entered Into the 
record by the Applicant on 10/24/2003. 

(1 5) Copy of US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(16) Copy of US Patent Number 4796926 ("Rapsilver"). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(17) Copy of US Patent Number 4854349 ("Foreman"). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(1 8) Copy of US Patent Number 5023959 ("Mercer"). This evidence was entered into the 
record by the Applicant on 1 0/24/2003. 

(1 9) Copy of US Patent Number 50781 80 ("Collins"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(20) Copy of US Patent Number 5244003 ( "Boomgaarden"). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(21) Copy of US Patent Number 5247974 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 1 0/24/2003. 
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(22) Copy of US Patent Number 5636648 ("O'Brien et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(23) Copy of US Patent Number 5653262 ("Hanemaayer"). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(24) Copy of US Patent Number 5697285 ("Nappi et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(25) Copy of US Patent Number 5816639 ("DiBiagio et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(26) Copy of US Patent Number 5823869 ("Paturzo"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(27) Copy of US Patent Number 5904183 ("Leech"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(28) Copy of US Patent Number 5951 082 ("DiBiagio et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(29) Copy of US Patent Number 5988221 ("Walker"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(30) Copy of US Patent Number 6024134 ("Akedo et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(31 ) Copy of US Patent Number 6607009 B2 ("Schoellhorn et al."). This evidence was 
entered into the record by the Applicant on 10/24/2003. 

(32) Copy of NPL: ARIZONA VORTEX TUBE MANUFACTURING COMPANY, Title 
"Vortex Air Amplifiers", from http://www.arizoniavortex.com/airamplifiers.htm, 8/25/03, 2 
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pages, Sedoma, AZ USA. This evidence was entered into the record by the Applicant on 
10/24/2003. 

(33) Copy of NPL: EXAIR CORP., Title "Air Amplifiers", from 
http://www.exalr.com/airamplifier/aa_page.htm, 8/6/03, 4 pages, Cincinnati, OH USA. 
This evidence was entered into the record by the Applicant on 10/24/2003. 

(34) Copy of NPL: EXAIR CORP.. Title "Line Vac", from 
http://www.exair.com/linevac/lv_page.htm, 8/6/03, 7 pages, Cincinnati, OH USA. This 
evidence was entered into the record by the Applicant on 10/24/2003. 

(35) Copy of NPL: FOX VALVE DEVELOPMENT CORP. , Title "Applications of Fox 
Venturi Eductors Case Study No. 31", from 

http://www.foxvalve.com/pdf/case_studies/Fox_cs31.pdf, 8/03, 2 pgs, Dover, NJ USA. 
This evidence was entered into the record by the Applicant on 10/24/2003. 

(36) Copy of NPL: RICHARD LINDSTOM, M.D., "Advances in Opthalmic Technology", 
Nov. 12, 2001. 3 pgs. Staar Surgical 2001 AAO Education Program, STAAR Surgical 
Company Monrovia. CA USA. This evidence was entered into the record by the 
Applicant on . 1 0/24/2003. 

(37) Copy of NPL: COM GROUP. "Air Pumps, Dragin Pump, BV22 & BV1 1 from 
http://www.zicom.com.sg/html/blovac.html, 8/5/03, 2 pgs. Singapore. This evidence was 
entered into the record by the Applicant on 10/24/2003. 

(38) Copy of US Patent Application 2002/079017 A1 ("Fields"). This evidence was 
entered into the record by the Applicant on 07/27/2004. 

(39) Copy of US Patent Number 5023959 ("Mercer"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 
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(40) Copy of US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 07/27/2004. 

(41 ) Copy of US Patent Number 41 33347 ("Mercer"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 

(42) Copy of US Patent Number 2852216 ("Peters"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 

Copies of References (1) - (31) and (38) - (42) previously submitted above at: 
(B) Evidence for Claims 1-24 - Entered:. 

Copies of References (32) - (37) follows. 
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DIRECT TO YOU! CALL FREE — 1-800-660-4060 

VORTEX AIR AMPLIFIERS 

AIR COOL, CONVEY MATERIALS, DRY PRODUCTS, VENTILATE CHAMBERS 
ALUMINUM/STAINLESS STEEL CONSTRUCTION 



WHAT ARE VORTEX AIR AMPLIFIERS? 

\ Vortex Air Amplifier utilizes a small amount of 
impressed air to create larger volumes of air, as 
nuch as 25x amplification. Tlie total volume and 
he volume of compressed air is infinitely 
idjustable. Vortex Air Amplifiers are used to 
epiace straight compressed air fans and blowers 
n countless applications. Vortex Air Amplifiers do 
lot have the drawbacks of fans and blowers 
equiring guards for blowers and the bulk of 
jlowers. Vortex Air Amplifiers have excellent 
/acuum characteristics which make them perfect 
or air conveying and exhausting of fumes. 

HOW DO VORTEX AIR AMPLIFIERS 
WORK? 

\ small amount of compressed air enters the 
jnnular orifice of the Vortex Air Amplifier. The 
x>mpressed air acdslerates to sonic speed as it 
jxits the orifice. At the exit, the sonfc speed air 
:reates a low pressure area (vacuum area) 
jrawing in the surrounding air creating the 
implification and utilizing the free ambient air to 
:reate large flows. 

/ortex Air Amplifiers are quiet, safe, and 
maintenance free due to having no moving parts, 
/ortex Air Amplifiers give you high performance 
vithout noise. 

AMPLIFY AIR FLOWS 
25:1 




USES FOR VORTEX AIR AMPLIFIERS 



• AIR CONVEYING 

• VENTILATION 

• COOLING 

• BLOW OFF CHIPS 

• EXHAUST OF FUMES 

• PART CLEANING 

• PURGING TANKS 

• COOLING DIES AND MOLDS 

• CLEANING OF PARTS 

• DRYING OF PARTS 
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FEATURES 
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MOUNTS EASY 






• 


MEETS OSHA 
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Air Amplifiers 

Vent, exhaust, cool, dry, cle^n 
with no moving ^ ^^c> ^ 
parts! " ~ 




What are Air Amplifiers? 

A simple, low Cfost way to move ar, smoke, ftimes, end ligtit materials. Air Amplifiers utilize 
the coanda effe<^, a basic principle of fluicf cs, to create air motion in their surroundings. 
Using a smedl amount of cori^ressed sdr as their power source, Air Amplifiers ptdl in large 
volumes of surroundng ar to produce high volume, high velocity outlet flows. Qui^, 
efficient Air Amplifiers will create output flows \sp to 25 times their consumption rate. 



Air Amplifiers K^ve no 
moving parts, assuring 
midnten^ce**free 
operation. No electricity 
is required Flow, vacuun 
and velocity are easy to 
ccMitrol. Outlet flows are 
e^ily increased by 
opming tlw air gap. 
Supply air pressure can 
be regulated to decrease 
outlet flow. Both the 
vacuum and discharge 
ends of the Air Amplifier 
can be ducted, making 
thrni ideal for drawing 
fresh air from another 
location, or moving 
smoke and fumes away 




Cycle ttim is dmnatlcally reduced aluntfmim castings are cooled wth tte 
high volume airflow of two Air Amplifiers. 
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Applications 

0 Vent welding smoke 

H Cool hot parts 

^ Dry wet parts 

^ Clean machined parts 

0 Distribute heat in molds/ovens 

0 Ventilate confined areas 

A Exhaust tank fumes 




Advantages Compared to: 

Fans: 

^ Compettt, lightweight, portable 

^ No electricity 

H Variable force and flow 

0 Ends are easily du<^ed 

0 No moving parts - no maintenance 

m instant on/off 



Advantages Compared to: 

Venturis and Ejectors: 

0 More airflow with less consumption 

0 Higher flow arTV>lification 

0 Quiet 

0 No intemal obstructions 

1^ Meets OSHA pressureMoise requirements 



How Air Amplifiers Work 




Compressed air flows through the inlet (1) into an annular chamber 
(2). It is then throttled through a small ring nozzle (3) at high 
velocity. This primary airstream adheres to the coanda profile (4), 
which directs it toward the outlet A low pressure area is created 
at the center (5) inducing a high volume flow of surrounding air 
into the primary airstream. The combined flow of primary and 
surrounding air exhau^s from the Air Amplifier in a high volume, 
high velocity flow. 
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Model Comparison 


Air Amplifier Comparison 


EfRcienc) 


Sound 
Level 


Mounting 
Flange 


Flow 
Adjustnvnf 


Tfifiip* 
ilating 


Corrosive 

A 1 III IT an 1 ■■ 11 

AppHcanons 


Super Afr Amplifier 


High 


Lew 


Yes 


rath^lms 


|135*C 


No 


Alumfnum Adjustable 
Air AtTqMffler 


Medium 


Variable 


No 


iillllllLI? 

(No shims) 


(135X 


No 


Stainless Steel 
AdJustaMe Air Anpiifler 




^ari^ic 


No 


IflfiniiO 

(No shims) 


400''F 
135*0 


Yes 


^m^ifenyieniture 

'^^Airyi^)IB1er- 


High 


Low 


No 


^^^ims 


700/F 


Yes 



Special Air Amplifiers 

EXAIR manufactures specid Air Amplifiers suited to 
specific application requirements. The special Air 
Amplifier with grooved intaice mounts to tlie suction 
tube of a dust collector and is held in place with set 
screws. The exhaust is easily ducted into the 
existing dust collection system or can be directed 
into a filter bag. 





max^ out dust coltection system The recessed 
groove on the suctton side idlows s^ure momtlni 
to the existing c^st collector int^dce tube. 



The Model 121021 High Temperature Air Arrv)lifier 
(shown on the right! was developed for moving hctf 
air to surfaces requiring uniform heatir^ wNle in a 
furnace or oven. Modeled after our Super Air 
Amplifier, the High Temperature Air Amplifier is the 
most efficient fcr pushing high volumes of hot air to 
points that typically remain cod. This specisri 
design is rated for environments up to 7WF (374''C) 
and its surfece is protected from heat stress by a 
mil spec coating process (developed for the aircraft 
industry), allowing easy dis^sembly for changing 
shinns or cleaning. 




1 121021 High Tenvaratuiie Afr Ampltl 
directs hot air to a rotational mold cavity fbr unlfor 
wall IMckness of the plastic. 
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Another stainless steel version for flange 
mounting was develop^ as a fan backnip for 
exhausting flue gases fl^om a ftrnaca In the 
event of a power failure, tNs special Air 
Amplifier can quickly evacuate the lumes that 
could be harmful to workers close by. 



if you'have special reqitiremenits, please contact] 
jan Applicitioriln^ 
discuss the ep^ 



Super Air Ampitfters 
AdiustaMe Air Ampiiiiara 




This sp^al stainless ste^ flarge 
tmunt Air Attrpmm wv; designed for 
exhausting hot flue gases flrom a 
flimace. 
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irfactuTmg Compressed Arr Protliicts For Intfustry 






Orders - Questior 

E-mail: 
tecKelp@exair.coi 



Home 
bout Us 



at are they?; 



yuseAiem? 



plicatfonsf 
vantages 



^it Works 



ktingtrieti« 

del H i 

lefisibfisj' ^^>rr' 



^lalUneVaics 



formance 



Products 
Order Onime 



ApiHicatiofvs 
PDF Dawnkkads 



f4ewsMter 
FAQ 



CAD library 
Press Releases 



Catatog Request 
Air Data 



Prices 
Contact 



fMic||l(ins 



i:ess6rig|^ 



leaded 
e Vac; 



tallatldn/ 
intenance 



»duct Index 





0 



Line Vac™ 

Convey parts, materials, waste 
with no moving parts! 



Highest Conveying Rates! 
Ideal for Long Distance! 
Mounting Brackets Available! 




What is the Line Vac? 

A fast, low cost way to conv^: 

# Plastic pellets # Paper 

• Scrap trim # Pills/tablets 

• Textiles # Small parts 

# Bulk Solids # Shavings 

• Food products # Sawdust 

# Chips • Granules 



EXAIR's cixnpressed air operated Lirw Vac connects to 
standard hose or tube to create a powerful in-line conveyor. 
The compact design features large throat diameters for 
maximum throughput capacity. Nine sizes in aluminum and 
eight si2»s in stainless steel are suited to a wide variety of 
transfer applications. 




A Mbdd 6083 t-iir (38inm) 
Line V«: conveys plastic cap^ 
from a banei to an assemUy 
station. 
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Why The Line Vac? 

Line Vac conv^ors are ideal for moving large voliAnes of material over long distances. 
A small amount of compressed air is injected through directed nozzles to produce a 
vacuum on one end and high output flows on the other, with instantaneous response. 
The material flow rate is easily controlled with a pressure regulator. An optional bracke 
permits ea^ mounting. No moving parts or electricity assures maintenance^ ree 
operation. 



Applications 

0 Hopper loading 
0 Fiber tensioning 
(d Material conveying 
0 Waste/trim removal 
0Chip removal 
0 Part transfer 
H Filling operations 



Advantages 

0 Compact 
^ Quiet 

0 No moving parts 
H Fits standard hose or tube 
H Aluminmi or stainless steel 
0 Nine sizes 

% High throughput capability 




The imoei eo84 2" (Simm) Llr 
Vac transports scrap trim to a 
waste barrel. 



How Line Vac Worlcs 




Compressed airflows through the inlet (1) Into an annular plenum chamber {2). It is the 
injected into the throat through dir^ted nozzles(3). These jets of air create a vacuum af 
the intake (4) which draws material in and accelerates it through the unit (5) at lor^ 
vertical or horizontal distancea 
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Line Vac Performance 
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Selecting the Right Model 

Some of ttw criteria used to select the proper model are: 
0 Diameter of parts being conveyed 
0 Diameter of hose or tube 

# Rate (we^ht or volume) 

# Stainless steel (Type 303 and 31 6) or alum inum 
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Aluminum is the economical choice for general purpose conv^ing. Our standard 
stainless steel models (Type 303} offer good corrosion resistance and are ideal for fooc 
service, abrasive or corrosive applications. For crKical applications including certain 
foods and pharmaceutical products, Type 316 stainless steel models provide excellent 
corrosion resistance. 

The High Temperature Line Vac models are suited for temperatures up to WO^F (482X) 
Frequently used for sampling hot flue gases, the High Temperature Line Vac can resist 
back pressure from long pipe lengths with numerous bends. 



1 Line Vac Comparison 1 


Material lype 


Ratfhjg j 


pCiMiipsion 
'Re'sifj^mSpe', 


Aluminum Line Vac 


275T 
(135"Q 


Fair 


Stainless steel Line vac 
(1Vpe303) 


400T 
(204X) 


Good 


§binless^eemneVac 
(l^e 31^ 


TSgap 

(204«C) 


Excelient 


Higri Temperature Signless Steel Line Vac 
(iype303) 


(482X) 


Good 




t pharmaceudcai company to comrey frilis «id tablets temperatures to SOOT (482^^ and are availabie 
toapackagngstatioa from stock in hose «r threaded models. 



£or^?|stao(^#rthp£odi^^ 

1^:^00-803 J2^7, or fiifiairusVat teciyip@6kair4Com^ 



Special Line Vacs 
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EXAIR manufactures special Line Vacs suited to 
specific application requirementa Configurations 
and materials can vary according to the application 
requirements. 

The special flanged Line Vac {shown on the right) is 
made of PVDF, a plastic that tes a high chemical 
resistance. In this case, the 1-1/2" (38mm) Line Vac 
was r^uiariy exposed to a chloride wash, a 
chemical that would corrode stainless steel. OF 
flanges were provide on each end to allow easy 
r^oval of the conveying hoses for cleaning 
purposea 




Vac is made of PVDF to withstand a 
cMortde washdown. 




A ^edai niriaiifeUneV^ used to vapuim 
microscopic debris measures the same size as a 
penny! 



The special miniature Line Vac with barb 
fittings {shown on the left) vy^s designed 
for a manufacturer of integrated circuit 
chips. It was used to remove microscopic 
debris during the chip making procesa 
This small Line Vac generated high 
vacuiOTi and v^s the peifect configuration 
for the confined working space. It has also 
been used by another manufacturer to 
vacuiOTi liquid and chips from small drilled 
holea 



If you have special requirements, please contact an Application Engineer 

to discuss the application. 



Clear PVC Hose 

EXAIR stocks 3/4" (19mm), 1" (25mm), 1- 
1/4" (32mm), 1-1/2" (38mm) and 2" (51mm) 
I.D. PVC hose in lengths up to 50" (15.2m). 
Ideal for conveying applications, the hose 
is very flexible and has a smooth internal 
bore that eliminates material build up. The 
reinforce heavy wall of this clear hose 
provides visual confirmation that the 
material is moving when air is suppli^ to 
the Line Vac. Temperature rating is -4 to 
150^F(-20to$eX). 
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Applications of 
Fox Venturi Eductors 



Ffom: http:/AArvw.fox>«tv©.com/pc»cas©_studes/Fax_CS31.^ 



Case Study No. 31 

Material: Toner, Carbon Black; Particle Size 
Density- 15-20#/ft^ 



5-15 microns, ultrafine Bulk 



Problem: This multinational manufacturer of toner had a nasty dusty 
problem at their fadlity In Holland unloading Bulk sacks. 
Blowback from the rotary airlock frequently caused leakage at the 
seal where the sacks' elephant trunk' joined the convey Une, and 
often prevented complete emptying. Even more problematic, 
however, was the slight InflaUon of the bulk sacks by airlock 
leakage while unloading. When almost completely empty, the bags 
were still puffed full of air. forcing workers to manually flatten 
them for storage, Inevitably exhausting, in a dusty mess, the 
remaining toner. 

Solution: Customer replaced the airlock on their bag unloading station with 
a Fox eductor. Not only was leakage at the connection eliminated, 
but upon emptying, the bags were collapsed completely flat by the 
'vacuum' pulled on the suction side of the eductor. 




Even ^vhen bag Is dlnK)5t coii^>letely 
empty, inevitable blowback from the 
airlock causes the bag to be partially 
Inflated, creating a dusty mess v/hen 
storing and stacking. 




The venturi eductor create encHigh 
vacuum to collapse the bag almost 
conq)letely flat, creating a slnq>la^. 
cleaner procedure for cleaning and 
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Applications of 

Fox Venturi Eduetors 



Case Study No. 31 




Even when bag Is 
almost 
completely 
empty, 
inevitable 
blowback from 
the airlock causK 
the bag to be 
partially inflated, 
creating a dusty 
mess when 
storing and 
stacking. 



The venturi 
eductor creates 
enough vacuum 
to collapse the 
bag almost 
completely flat, 
creating a 
simpler, cleaner 
procedure for 
cleaning and 
storage. 




Note : Maximum transfer raties with eduetors are lower than those with 
airlocks. Depending on motive air pressure and piping geometi 
Max Convey rate in 3" lines - 3 tons/hr 
Max Convey rate in 4" lines - 5 tons/hr 
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STAAR® Surgical 

2001 AAO Education Program 

November 12, 2001 - New Orleans, LA 

Advances in Ophthalmic Technology 

Richard Lindstrom, M.D. 



I am going to talk a little bit about the 
Ultra Vac™ VI coiled tubing and the value 
that it has had for me utilizing the Bausch & 
Lomb Millennium^^ phacoemulsification 
unit. This tubing works on any 
phacoemulsification system, but the benefits 
are most noticeable on Venturi systems, like 
the Millennium and Premiere^. It is a very 
simple device and it fits readily on both the 
Millennium and the Premiere. It will allow a 
Venturi surgeon to safely use higher vacuum 
levels. 

The unique feature of the Ultra Vac VI 
tubing is the coiled section. Basically, wc will 
talk about how it works, what advantages IVe 
experienced using it, the relationship between 
vacuum and flow; and hig;h pressure and 
vacuum. I will ailso tell you a little bit about 
niy personal experience* Particularly in a 
Venturi system, vacuum and flow are very 
closely linked. What we do in a Venturi 
system is adjust the vacuum and the flow 
together Flow is a slave to vacuum. The 
system works by passing compressed air over 
ah orifice creating a vacuum and therefore, the 



higher the vacuum the higher the flow. 

Most Venturi users, like myself, find 
that we can't really use very high vacuum 
levels, I rarely use a vacuum level higher than 
150 mmHg. Many surgeons are not 
comfortable even over 100-120 mmHg with 
the Venturi system because surge and chamber 
collapse can occur at higher vacuum levels. 
Venturi users also tend to keep the irrigation 
bottle very high. If you walk into an operating 
room where a Venturi surgeon is working, you 
will probably see a very high bottle and lower 
vacuums than you might see if you walk into 
a peristaltic surgeon's operating room. What 
users like about Venturi systems is that when 
you want to attach the phaco needle to 
something you get a very rapid grab. When 
you w^t to let go of something you get a very 
rapid release. And so it does have a very 
exquisite on/off control over the vacuum. 

What the Ultra Vac VI tubing does is 
slow down the flow in the aspiration line. 
This seems like a very simple concept, but it 
has to be the right amount of coils, the right 
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diameter of tubing and the right length. Ii 
slows down the flow in the aspiration line so 
that the flow exiting the eye is less than or 
equal to the flow entering the eye. It 
smoothes out the flow almost like an 
automatic transmission in a car. As I 
mentioned, using very high vacuum levels in 
a Venturi system make it easy to get chamber 
shallowing and more surge. 



Figure 1 



^ Pressuro - Stralsht Tilling vs. Ultre VI 




-Stn^^ Tdbtng 
-CoScd Tubing 



Vacuum (mrnHQ) 



This diagram (Figure \ ) illustrates the 
relationship between flow and vacuum using 
straight tubing. In a Venturi pump with the 
vacuum level at 100 mmHg, as the vacuum is 
raised the flow will increase significantly. 
However, with the UltraVac tubing the flow is 
dampened so that you don't have a shallowing 
of the chamber. 

What wc don't want to do is to create 
negative pressure in the system. With straight 
tubing as you increase the vacuum up to about 
200 mmHg and beyond, you get into negative 
pressures, which can cause chamber 
shallQwing and collapse. You can go all the 
way to 400 mmHg with the UltraVac tubing 
before you get into a negative pressure in the 



anterior chamber. Again, as a clinician, this 
means that you can go to higher vacuums 
with the Venturi system and not have 
chamber collapse and not have a surge. 
UltraVac tubing kept the chamber stable up 
to at least 250 mmHg in my experience, 
This has allowed me to run the vacuum on 
my Millennium from 150 - 250 mmHg 
instead of the 80 - 150 mmHg range I was 
previously using. It has made me able to use 
higher vacuums, creating more eflicient 
phacoemulsification. 



Figure 2 



Flow. Stratsht Tubing vs. UifirsVae^* VI 



180 
140 

I 

2) 





















0 


100 


200 300 400 500 6C 



Vacuum ^mH{g 



This diagram (Figure 2) shows flow 
versus vacuum again and demonstrates the 
same issue. In this example I started out 
with the vacuum range with which I was 
comfortable but after a little bit of 
experience I found that for me with the 
surgeon control, 1 50-250 mmHg was a very 
comfoitable setting. Using tilt and tumble 
phaco, T experienced very rapid and efficient 
removal of relatively dense nuclear 
cataracts. Even if you just start out at 250 
mmHg and put the phaco tip into the 
chamber and step on the pedal the system 
goes right up to full vacuum. There is 
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absolutely no shallowing of the chamber and, 
again, no evidence of surge. 

As I was using this tubing and getting 
used to it, STAAR brought along the Sonic 
Wave for me to try and I was attracted to the 
Sonic unit, which generates absolutely no 
heat. With softer lenses, particularly 
refractive lensectomy, it is a realJy nice 
technique. You don't need much uhrasoiuid 
on a refractive lensectomy. For me sometimes 
the other techniques such as cracking don't 
work because the lens is so soft. With the 
Sonic system you can go in, bevel down, set 
the tip against the nucleus and step on the 
pedal and the whole thing just comes up and 
out. You don't have to go on and off at all. 
You can just stay right on the pedal and it 
makes it a 10-15 second operation to remove 
a soft lens with no concern at all about 
generating heat. As best as 1 can tell, there is 
no concern about surge or chamber 
shallowing. 

The Sonic Wave has a vented 
peristaltic pump and can go up to 400-450 
mniHg. Using a Venturi, even with the 
UlttraVac tubing/ the ceiling is more like 250- 
300 mmHg. I like the Sonic mode on the 
Sonic Wave for softer lenses because there is 
no heat generated. There is still heat 
generated in the ultrasound mode, but not in 
the sonic mode. With a soft lens in the Sonic 
mode there is basically no heat and with the 
super capsular technique you can just go in, 
bevel down, put your tip against the nucleus, 



step on the pedal with the high vacuum and it 
jusi follows up and out. 

The benefit of going to higher 
vacuums with the technique I use is that it 
makes the operation more efTicient. It 
happens faster so that the lens follows up 
quicker The advantage of using higher 
vacuums if you like to crack or chop is tliat 
you can engage tlie nucleus better with a 
higher vacuum. Higher vacuums also allow 
you to use less ultrasound power and a lot of 
people think that less power is better for the 
eyes in general. For me the advantage has 
mainly been the elimination of surge, a more 
stable chamber, and a taster operation given 
the way I do things. While Til continue using 
the Millennium, I also happen to like the 
Sonic Wave enough that we have acquired one 
as well to utilize in some of our cases. 

In conclusion, with the Millennium 1 
am switching packs. We have ordered the 
UltraVac tubing for our ambulatory sui^gery 
center and for the Phillips Eye Institute 
because I like the fact that I can now go up to 
250 mmHg rather than being held to 150 
mmHg of vacuum. We also have acquired one 
of the Wave units to use in one of our other 
satellites because I like the Sonic mode. A 
primary advantage of both of these products is 
higher vacuum without surge or chamber 
collapse and reduction of that quick link 
between vacuum and flow. 
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J^ZICOM GROUP 

29 Tuas Avenue 3, Singapore $39420 
Tef : $5^68611388 Fax:^S^$14S72 
Email: inU^itieom.com.^ 
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EHGIHEEim HnRAUUC PRODUCTS 



ILOVAC PNEUMATICS PTY LTD 




AIR PUMPS. 

BLOVAC Air Pumps were designed to convey a vast 
range of products vertically and horizontally over 
extreme distances. Due to their unique design, the 
BLOVAC Air Pumps use two air flow principles, Venturl 
and Vortex, Compressed air entering an Internal 
chamber Is condensed and fired through several 
Venturl holes. These holes are angled In such a way as 
to create a Vortes principle, thus creating the vacuum. 
Due to the angle of the Venturl jets, air is exhausted 
in a spiral form enabling material to be conveyed via 
smooth bore hose or pipe downstream. 

BLOVAC Air Pumps are made from either aluminium or 
stainless steel, and come in a range of bore sizes from 
38 to 150mm and greater. BLOVAC Air Pumps 
currently convey such such items as: pharmacentical 
powders, plastic pellets, food products, grains, metal 
objects, fumes, paper and textile trimmings, broken 
glass, coins, coil springs and more. 
In a blow mode these Air Pumps can be used to 
provide cooling for a number of industrial and 
manufacturing processes. Also for blowing down 
machinery, or even as an aid to combustion 




DRAGIN PUMP 

BLOVAC's Dragin Pump provides the solution to all 
your sump cleaning problems. Its small enough to fit 
in your hand. ..yet eat up tramp oil, used oil, waste 
coolants... even sludge.. .so fast you'll be amazed. 

This versatile and inexpensive product will run on 
compressed air as tow as 9.5cfm and Is coupled with a 
design featuring no moving parts, requires no 
maintenance and with no waste solution travelling 
through the actual pumps, it comes with a three year 
warranty. 

The Dragin Pump waste recovery unit will connect 
simply to a standard 44 gallon / 205 litre drum to give 
you a quick and efficient means of recovering waste 
liquids from : lathess, milling machines, EDM, surface 
grinders, sumps, open plls, and more. 
Enabling you to not only recover, but to also store or 
dispose of such liquids as: coolants, metal chips, used 
oil, solvents, sludge, hydraulic oil, tramp oil etc. Giving 
your company the edge over those environmentally 
hazardous substances. 
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BV22 & BVll. 

Whenever high powered vacuum cleaning or precise 
air pressure cleaning Is required, the BV22 and BVll 
blow / vacuum guns will connect directly to your 
compressed air line to provide the solution to a wide 
variety of industrial clean up problems. 

On the vacuum mode they can be used to vacuum up 
metal filings, windscreen glass cuttings, fibregtass 
residue, ceramic dust. Sawdust, food crumbs, split 
powders, paper and textile trimmings, plastic pellets 
and any granulated material which is difficult to clean 
up. Also when attached with a conveying hose, are 
able to convey waste products over long distances. 
In the blower mode they can be used for blow cleaning 
machine tools such as lathes, drills, milling machines, 
power saws etc. The BV22 and BVll hand guns can 
also be used to provide cooling for a number of 
industrial and manufacturing pr(xesses. Also as aid to 
combustion. 

BV22 and BVll will vacuum fluids with safely, and 
there's no problem with electrical or mechanical 
brealcdowns because they're air powered. 



or further enquiry, please contact: 
CONTACT PERSON TELEPHONE 



Mr Chris Cobb 
l^iss Agnes Ang 



61-7-33907722 
65-68611388 



FACSIMILE 

61-7-33906898 
65-68653183 



EMAIL ADDRESS 

cobb@cesco-forbes. com 
aqnesangOzicom.com 



Contact Us : Singapore Malaysia Thailand Indonesia China Honqiconq Australia 
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X. RELATED PROCEEDINGS 

None. 
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